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INTRODUCTION. 



The New Orammar School Arithmetio forms with the 
New Primary Arithmetio a complete course in elementary 
school mathematics. 

Each of the first four chapters of the New Orammar 
School Arithmetic provides for a half year, beginning with 
advanced matter, which is followed by a review and an 
extension of the topics of the preceding grades. Each of 
the next two chapters (V and VI) contains arithmetic work 
for a year, which should be supplemented by portions of 
the algebraic and geometrical material of Chapters VII and 
VIII. It is recommended that at least a portion of the 
work in equations of Chapter VII should precede the study 
of Chapter V. 

Among the special features of the New Grammar School 
Arithmetic are the number and the variety of the problems ; 
the systematic reviews, which cover oral and written drill 
work even in the fundamental operations; the attention 
paid to short, direct, business methods of computation ; and 
the spiral handling of the various topics. 
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SUGGESTIONS TO TEACHERS. 

AdditionB and OmiBsions. — The teacher should freely sapplement 
the work of the text-book when it is found necessary to do so ; and 
the pupils should not be required to continue the work under any 
topic after they fully understand it, even though they may not have 
solved all the problems given in connection therewith. 

Oral and Written Work.— The heading "Written Problems" !■ 
merely a general direction, and it should be disregarded by the teacher 
when the pupils are able to do the work " mentally.*' The use of the 
pencil should be required only so far as it may be necessary. It is a 
pedagogical mistake to insist that the brighter pupils of a class should 
set down a number of figures that they do not need. As an occasional 
exercise, the pupils may be directed to give all the work required to 
solve a problem, and to make a written explanation of each step in 
the solution ; but it should be the teacher's aim to have the majority 
of the examples done vrith as great rapidity as is consistent with abso- 
lute correctness. It will be f oimd that, as a rule, the quickest worken 
are the most accurate. 

Oondnct of the Becitation. —It is often advisable, for some pur- 
X>oses, to divide an arithmetic class into two sections, even where the 
pupils are nearly equal in attainments. The members of one sec- 
tion may work examples from their books while the others write the 
answers to oral problems given by the teacher, etc. 

Where a class is thus taught in two divisions, the members of each 
should sit in alternate rows, extending from the front of the room to 
the rear. Seated in this way each pupil is doing a different kind of 
work from those on the right and the left, and he does not have the 
temptation of a neighbor's work to lead him to compare answers. 

To save time, explanations of new subjects may be given to the 
whole class ; but much of the arithmetic work should be done in " sec- 
tions," one of which is under the immediate direction of the teacher, 
while the other is employed in "seat" work. The "seat" work of 
pupils of the more advanced classes should consist largely of problems 
flolyed without assistance. Especial pains have been taken to grade the 
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X Suggestions to Teachers. 

problems so as to have none beyond the capacity of the average pupiL 
It is not necessary that all the members of a division should work the 
same problems at a given time, or the same number of problems, or 
that a new topic should be postponed until all of the previous problems 
have been solved. 

Whenever it is possible, each of the members of the division work- 
ing under the teacher's immediate direction should take part in all the 
work done. In mental arithmetic, for instance, while only a few may 
be called upon for explanations, all of the pupils should write the 
answers to each question. The same is true of much of the sight 
work, the approximations, some of the special drills, etc. 

Drills and Sight Work.— To secure reasonable rapidity, it is 
necessary to have regular and systematic drills. These should be 
employed frequently, but should not last longer than ^ve or ten 
minutes. A page of special sight drills is given in each chapter. 
These may also be used in oral problems. 

It often happens that as pupils go forward in school they lose much 
of the readiness in oral and written work that they possessed in the 
lower grades, owing to the neglect of their teachers to continue to 
require quick, accurate review work in the operations previously 
taught. In this book these special drills follow the plan of the 
combinations of the earlier book, but gradually grow more difficult. 
They should first be used as sight exercises, either from the books or 
from the blackboard. 

To secure valuable results from drill exercises, the utmost prompt- 
ness in answers should be required. 

Languages — While the use of correct language should be insisted 
upon in all lessons, children should not be required in arithmetic to 
give all answers in *' complete sentences." Especially in the drills, 
it is important that the results be expressed in the fewest possible 
words. The teacher should be careful always to employ exact -arith- 
metical language and to require it from the pupils. 

Objeotive Illnstrations.-— The chief reason for the use of objects 
in the study of arithmetic is to enable pupils to work without them. 
While counters, weights and measures, diagrams, or the like are neces- 
sary at the beginning of some topics, it is important to discontinue 
their use as soon as the pupil is able to proceed without their aid. 

Approximate Answers • — An important drill is furnished in the 
"approximations" (see Arts. 104, 180, 233, etc). Pupils should be 
required in much of their written work to estimate the result before 
beginning to so.ve a problem with the pencil. BesideB preventing an 
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absard answer, this practice will also have the effect of causing a 
pupil to see what processes are necessary. In too many instances, 
work upon a problem is commenced before the conditions are grasped ; 
this will be less likely to occur in the case of one who has carefully 
** estimated " the answer. The pupil will frequently find, also, that 
he can obtain the correct result without using his pencil. 

Indicating Operational — It is a good practice to require pupils to 
indicate by signs all of the processes necessary to the solution of a 
problem, before performing any of the operations. This frequently 
enables a pupil to shorten his work by cancellation, etc. In the case 
of problems whose solution requires tedious processes, some teachers 
do not require their pupils to do more than to indicate the operations. 
It is to be feared that much of the lack of facility in adding, multiply- 
ing, etc., found in the pupils of the higher classes is due to this desire 
to make work pleasant 

Sight Exercises. — Many pupils who find it difficult to solve prob- 
lems read to them readily make the necessary calculations without a 
pencil when they have the numbers before them on the blackboard, or 
in their books. It may be found advisable to have a class first solve 
the whole of a given set of oral problems from their books, and at a 
later lesson write the answer to each question after it has been read 
by the teacher. In the case of sight exercises too difficult to be solved 
mentally, the set might be taken up one at a time by individual pupils, 
after which the pupils might be required to write answers ** at sight ^' 
at a signal from the teacher. If the exercises are on the blackboard, 
the teacher might use a pointer to indicate the example whose answer 
was desired, not following the order in which they appeared on the 
blackboard. A similar method might be employed in sight work done 
from the books. 
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MIXSD NUMBERS. 

1. FreUminary Exercises. 

How many halves in 1 ? How many fourths in 1 ? Six 
halves = ? 12 fourths = ? 6 thirds = ? 12 sixths = ? 

1=.? | = ? | = ? | = ? a^ = ? J^ = ? 

1 



2 Chapter One. 

2. A mixed number is a whole number and a fraction 
written together. 

3. A proper fraction is a fraction whose numerator is less 
than its denominator. 

An improper fraeiion is a fraction whose numerator is 
equal to or greater than its denominator. 

4. Change each of the following improper fractions to a 
whole number or to a mixed number : 

¥ ¥ ¥ ¥ ¥ ¥ 4 

5. Oral ExeroiseB. 

How many quarts in a gallon ? 

What part of a gallon is a quart ? 

^ gallon = how many quarts ? ^ = how many fourths ? 

How many quarts in a peck ? What part of a peck is one 
quart? One-half peck is how many quarts? One-half 
= how many eighths ? 

\ peck is how many quarts? J = how many eighths? 
J=how many eighths? |s=how many eighths? 



c 



3f 



mmmmmmM^Mmm\ if 



'mmmmmmm wm/mm 



Mixed Numbers, 3 

6. Draw a line one foot long. Draw a second line of the 
same length ; divide it into halves. Divide a third line of 
the same length into three equal parts. Divide three other 
lines, one into fourths, one into sixths, and one into twelfths. 

How many inches in a foot ? What part of a foot is one 
inch ? ^ foot = how many inches ? ^ = how many twelfths ? 

^ = how many twelfths? I ss how many twelfths? Change 
\ to twelfths. Change |, f to twelfths. How many twelfths 

= i? t? f? IM? F 
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How many inches in ^ft. + Jft. +J ft. + ^ tt. + ^it? 
How many feet and inches ? 

How many 12ths in |+| + J + J. + ^? Change to a 
mixed number. Change the fractional part to a different 
fraction having the same value. 

What fraction of a dime is 1 cent? ^ dime = how many 
cents? i = TV 

^ dime =s how many cents ? ^ &s -j^. Change f to tenths. 

*• 4- f 

Add ^ dime, ^ dime, and -^ dime. How many cents ? 
How many tenths s=^ 4.^ + ^? Can you change the 
answer to a different fraction having the same value ? 

7. Oral Problems. 

1. I spent ^ of a dollar for a ball and -j^ of a dollar for 
a bat. What part of a dollar did I spend for both ? 

2. What is the cost of a pen-knife at f of a dollar, and 
a book at ^ of a dollar ? 

3. I need ^ of a yard of ribbon for one hat and ^ of a 
yard for another. How much ribbon should I buy ? 



4 Chapter One. 

4. Sold f of a pound of tea to one customer and {• to 
another. How much was sold to both ? 

6. What quantity of oats should I buy to give | of a 
peck to one horse and | to another ? 

6. If I sell ^ of a dozen of oranges to one person and ^ 
of a dozen to another person, what part of a dozen do I sell ? 

7. f of an hour is how many minutes ? 

8. I spent \ of an hour reading and ^ of an hour writ- 
ing. What part of an hour did I spend at both ? 

9. A boy is carrying 6J pounds of flour, and 6J pounds 
of ham. What is the weight of his load ? 

10. 18 hours are what part of a day ? 

^ ADDITION OF MIXSD NUMBERS. 

8. In fractions the numbers above the line are called numera- 
tors ; the numbers below the line Bxt called denominators. 

The numerator and the denominator are called the forms of a 
fraction. 

To add fractions they must have a common denominator. 

A common denominator is a number that will exactly contain 
all the denominators. 

The /east common denominator is the least number that will 
eacactly contain all the denominators. 

9. Add 12J, 61, 8i, 15|, |. 

24 



12i 


12 


6* 


16 


8i 


6 


IH 


20 


if 


9 


m 


H 



f| = 2|| = 2f. Ana.43i. 



Mixed Numbers. 5 

An inspection of the denominators, 2, 8, 4, 6, 8, shows that 24 is 
the smallest number that will contain each without remainder. This 
is the leaat common denominator. 

Instead of writing the least common denominator 24, with each 
fraction, we may place it above, and write only the new numerators. 
J = J|, J = J}, J = 3^, etc. Write 12, 16, 6, 20, 9. The sum of these 
numerators, 63, is written over the denominator 24, making the sum of 
the fraction }}. This improper fraction is reduced to 2^, and the 
fractional part is reduced to {. {is placed under the fractions to be 
added, and 2 is carried to the whole numbers, making 43. 

Add the fractions and unite their sum with the sum of the 
integers. 

The fractional parts of answers should be reduced to fowest 
terms. 



10. Written EzerdBeB. 








Add: 










1. 23^ 


2. 73^ 


3. 93f 


4. IH 


6. 18^ 


63^ 


8i 


n 


H 


n 


n 


39A 


74A 


20A 


9A 


3A 


16f 


H 


H 


t 


6. 12^ 


7. 19J^ 


8. 73f 


9. 6H 


10. lOOJ 


3A 


7* 


98i 


38i 


75i 


27| 


34| 


i 


23| 


n 


8^ 


i 


33^ 


m 


49i 


11. 33f 


12. 6,1^ 


13. 103^ 


14. 218f 


15. 444| 


17| 


m 


84| 


301f 


618t 


24^ 


32J 


25} 


m 


37} 


69A 


9^ 


H 


2^ 


96| 
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11. Written Problems. 

1. A merchant sold 17f yards of muslin, 14^ yards of 
silk, and as many yards of calico as of the other two 
together. How many yards did he sell in all? 

2. A boy has to walk from his home to a house If miles 
east of his home, and from there to a place 2^ miles west 
of his home. How far has he to walk ? 

3. From a piece of cloth 17^ yards, 5| yards, and 4| 
yards were sold. How many yards were sold ? 

4. A man walked 12^ miles Tuesday, 16f miles Wed- 
nesday, 222^ miles Thursday. How far did he walk in 3 
days? 

6. A farmer owned 3 fields containing, the first 21f 
acres, the second 27f acres, and the third 28^^ acres. How 
many acres were there in all ? 

6. A man bought 3 loads of wood containing respec- 
tively IJ, cords, If cords, and If cords. How many cords 
of wood did he buy ? 

7. A man has 10^ acres of wheat, 6f acres of corn, 20f 
acres of barley, 16| acres of rye. How many acres of grain 
has he? 

8. William lives 24^ rods from school, James 6^^ rods 
farther than William, and Charles 10^ rods farther than 
James. How far does Charles live from school ? 

9. Henry weighs 58^^ pounds, Peter 65f pounds, and 
John 67f pounds, and their father as much as all three of 
them. How much does their father weigh ? 

10. A dealer mixed 2^ pounds of black tea costing 32 
cents per pound with 1^ pounds of green tea costing 40 
cents per pound. How much per pound does the mixed tea 
cost him ? 
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SUBTRACTION OF MIXSD NITMBERS. 

12. FxeUminaiy EzeroiBes. 

l-_^=:? li-i=? 10-i=? 10i-i=? 10J-li=? 

In subtraction of mixed numbers, as in addition, the 
fractions must have a common denominator. 



Subtract : 








1. 16H 2. 49^ 3. 


sm 


4. 18A 


6. 27,1^ 


13A 37« 


2m 


14* 


ICt^t 


6 2&^ 7. 47i 8. 


36H 


»• 26H 


!•• 32|| 


13^ 29f 


ISA 


19H 


ISA 


13. From 197f take 68}. 








I^ H Ai1ii/«A 4-TiA f■M^i^*^ 


r^-na t/\ 4-liA 


Iaao^^ /.AW««»«xn 


<lAn<vml«a4A« 



197f 
68| 



128ii 



9 16, as in addition of fractions. ^ being greater than 
10 A. ^e change 197A to 196 + 1 A, or lOftfJ. tt-« 
TT =if 196-6fe = 128. Ana, 1281|. 



Eeduce the fractions to the least common denominator^ 
and subtract the fractions and the integers separately. 



14. Wiittem EzeioiseB. 








1. 35| 


2. 63^ 


8. 27| 


4. 55f 


5. lO&A 


-8f 


-9t^ 


-17i 


-25i 


-8i 


6. i2af 


7. 39| 


8. 13| 


9. 99f 


10. 67f 


-84* 


-38i 


-7* 


-21f 


-69i 


11. 100,^ 


12. 26^ 


13. 93,!^ 


14. lOlJf 


16. 12| 


7«f 


H 


24i 


98f 


^ 
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16. 23f 


17. 9A 


18. 133| 19. 


16A: 


20. 37J 


16A 


3* 


.27,^ 


3^ 


29i 


21. 52| 


22. 6^ 


23. 126^ 24. 


47* 


26. 72tV 


49| 


18i 


lOOf 


81 


60^ 


26. 31f 


27. 63^ 


28. 3^ 29. 


25| 


80. 102^y 


27A 


44i 


H 


17i 


86* 


15. Oral Problems. 
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1. A man bad $6^, and he spent $3^. How much 
money had he left ? 

2. Take 98\ from $12f. How many quarters of a 
dollar are there in the remainder? 

3. One-half of our books are in the case; we have in all 
184 books; one-half of the remainder are on the table. 
How many are on the table ? 

4. If 6 apples cost 14 cents, what will 3 cost ? 

5. How many hours from 10 a.m. to 10 p.m. ? 

6. A man had 1000 acres of land and sold 996^ acres. 
How many acres had he left ? 

7. If a man earns $ 14J in a week, and spends f 8f , 
how much does he save ? 

8. Bought sugar for 5f cents a pound, and sold it for 6| 
cents a pound. What was the gain on 200 pounds ? 

9. What will 12f pounds of beef cost at 16 cents a 
pound? 

10. If a girl studies 5^ hours in school, and IJ hours at 
home each day, how many hours does she study in a week 
of five days ? 
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16. Written Problems. 

1. The weight of a tub of butter, including the weight 
of the tub, is 48 J pounds. The tub weighs 9^ lb. What is 
the butter worth at 24 cents per pound ? 

2. A farmer had 7 bushels of potatoes. He used 2 
bushels and 3 pecks for seed. What would the remainder 
be worth at 20 cents per peck ? 

3. How much heavier is a cheese weighing 40f pounds 
than one which weighs 26f pounds ? 

4. A farmer having 217 bushels of com sold 95^ 
bushels; how many bushels had he left? 

5. A milliner gained 1^ (""oUars by selling a hat for 6| 
dollars ; what did it cost her ? 

6. Prom a cask of oil containing 43f gallons, 17| gallons 
were drawn ; how many gallons remained ? 

7. A man having 25^ dollars paid 6J dollars for coal, 
2^ dollars for dry goods, and f of a dollar for a pound of 
tea ; how much had he left ? 

8. A butcher buys an ox weighing alive 1200 pounds, 
at 6 cents per pound. When killed and dressed, its weight 
is I of the live weight. What is the butcher's profit, if he 
sells the meat at an average of 15 cents per pound ? 

9. A farmer sold 36^ dozen eggs to one storekeeper, 5f 
dozen to another, 17f dozen to a third, 8| dozen to a fourth, 
and 11^ dozen to a fifth. How much did he receive for 
them at 12 cents per dozen ? 

10. A teacher's salary per month is 135-j!^ dollars, and 
his expenses average 51^ dollars : how much does he save 
per month ? 

11. A man gave ^ of his money to his wife and ^ of it to 
his daughter. He divided the remainder equally among his 
three sons, each of whom received $1000. How much 
money had he? 
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MULTIPLICATION OF MIXSD NUMBERS. 

17. Freliminary Ezeroues. 

i + J + i = ? 3time8i=? ix3 = ? 

6 times ^ = ? 3 times | = ? fx3 = ? 

|x9 = ? |xl5 = ? ixl7 = ? 

1x7 = ? fx20 = ? txl2 = ? 

1^x5 = ? |xl3 = ? ^xlO = ? 

18. Hnltiplioation of a mixed number by an integer. 

Find the product of 236 J by 39. 

236| 
Multiply 3 by 39; divide the result by 4: the _39 

quotient, 29J, is 39 times }. Write the next partial 4)117 
product, 235 x 9 ; then the product of 135 by 3 tens. 29^ 

The sum of the three partial products gives the 2115 
result, 9194^. 705 

9194^ Jus. 

19. Oral Exercises. 

1. If x9 = ? 3. 31x5 = ? 6. 5|xl2 = ? 

2. 2|x7 = ? 4. 4|x8 = ? 6. 6fxl0 = ? 

20. Written Exercises. 

1. 215fxl7 = ? 3. 417fx20 = ? 6.619^x19 = ? 

2. 316f X 15 = ? 4. 518^ X 13= ? 6. 720^ x 23 = ? 



7. 163f 9. 509| 11. 

X 75 X 213 X 1004 



103f 10. 308| 12. 1607| 
X 17 X 156 X 2340 
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21. Hnltiplioation of an integer bj a mixed number. 
Multiply 276 by 280|. 



276 



Multiply 276 by the numerator, 3; dMde the qnqoS 
product by the denominator, 8 ; the quotient, 103i, is looj /i \ 

the product of 276 by f Multiply 276 by 8 tens and ooaq 

by 2 hundreds, etc. „^^ 

77588^ Ana. 

To multiply a whole number by a fraction, place the product 
of the numerator by the whole number over the denominator^ 
and reduce, if possible, 

22. Written Exercises. 



1. 


13x7| = 


:? 


4. 17 X 10V\f 


= ? 


7. 102x221 = ? 


2. 


19x8,1^ = 


:? 


6. 21 X llf 


ss? 


8. 204x34f = ? 


3. 


23xdA- = 


:? 


6. 27 X 12| 


= ? 


9. 468x56f = ? 


10. 


387 




12. 4060 




14. 3579tV 




X400f 




X2060| 




x4300 


11. 


098 




13. 3050 




16. 4987^ 




Xl35f 




X 20601 




X2469 



23. Oral Problems. 

1. How many ounces in 6^ pounds ? 

2. I sold 3^ yards of silk and 2f yards of velvet. How 
many yards in all did I sell ? 

3. From 60 take 24. Find -^ of the remainder. 

4. f of 100 rods = ? 6. I of 81 yards = ? 
6. (f of 60)-i-9=:? 7. f of 56 pounds = ? 
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8. I of a yard and 12 inches are how many inches ? 

9. If one-half a pound of soap costs 10 cents, what will 
three pounds cost ? 

10. John is going a journey of 100 miles ; if he travels 
I of the distance in the cars and the rest in a coach, how 
many miles will he travel in the coach ? 

11. How many times must I fill my glass, which holds 
^ a pint, to fill my pitcher, which holds a gallon ? 

12. If a boy is in school 5J hours a day, how many 
hours is he in school in 200 days ? 

24. Written Problems. 

1. What is meant by f of any number or thing ? Make 
a drawing to show what you mean. 

2. What is the cost of 15^ acres of land at $45 an acre ? 
8. Reduce ^, |, f , and ^ to fractions having a common 

denominator. 

4. What is the cost of a side of beef containing 252 
pounds at 9 J cents a pound ? 

5. A hotel usos 18 J pounds of beef in a day. What will 
be the weekly bill at 22 cents a pound ? 

6. A man walks 3^ miles in one hour. How far can he 
walk in 9 hours ? 

7. From a piece of muslin containing 37^ yards, three 
pieces each measuring 7 J yards were sold. How much 
remained in the piece ? 

8. At $ 7.86 a barrel, what will 18f barrels of flour cost ? 

9. Bought 6 bushels of apples at 62^ cents a bushel, 
and sold them at 12^ cents a half-peck. What was the 
gain? 

10. In a school containing 945 pupils f of the number 
were boys ; how many boys in the school ? 

11. What is the cost of 15 acres of land at $ 45f an acre ? 
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12. If a quart of cream is worth 22 cents, what are two 
gallons worth ? 

13. At 9 cents a quart, what is the cost of 2^ gallons 
of vinegar ? 

14. What is the total quantity of molasses in 4 casks 
containing, respectively, 40^, 25^, 27^, and 55^ gallons ? 

16. The Post-office Department bought 6670 pounds of 
twine at 19^ cents a pound; 372 pounds of sponge at 65^ 
cents a pound, and 40^ dozen of ink at $2 a dozen. 
What was the total cost of the purchase ? 



DIVISION OF MIXSD NUMBERS. 

25. Preliminary Exercises. 

How many times is ^ of a dollar contained in 4^ 1 ? How 
many times is ^ of a pint contained in 1 pint ? ^ of a gal- 
lon in 1 gallon ? 

How many times is ^ of a dollar contained in$2? In 4^3? 
Inf5? 

How many times is ^ of a dollar contained in $1.50? 
In $2.50? In $3.50? In $4.50? 

How many times is 1 half contained in 3 halves? In 
6 halves ? In 7 halves ? In 9 halves ? 

|-Hi = ? 4-Hi==? i-Hl=? f-i-i=? 

How many times is | contained in |? In f ? In J/? 

In^? 
Divide H by If ^hJ^. 7^ by If 10^ by If 
Divide 3 by If 6 by If 9 by If 12 by If 15 by If 
Divide 5 by If 6Jbylf 10 by If ^^^7^' 15 by If 
Divide! by f J by f Ifbyf. H by f . 2^hj{. 

3byf. 3|byf. 
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1. Divide 250 by 12f 

250 = 600 halves. 12^ = 26 halves. 
600 halves -^ 26 halves = 600 -s- 26 = 20, Ana. 
Proof ; 20 X 12J = 260. 

2. Divide 62 J by 25. 

62^ = 126 halves. 26 = 60 halves. 

126 halves h- 60 halves = 126 -s- 60 = 2f^ = 2^, Ans, 

Proof : 26 X 2i = 62J. 

3. Divide 1387^ by 18f. Ans. 74 

18J = 76 fourths. 75)5560 

Change 1387 J to fourths by multiplying by 4. ^^^ 

1387i X 4 = 5550 ; that is, 1387 J = 5550 fourths. 300 

76 fourths is contained in 6550 fourths 74 times. 300 

Reduce the dwidend cmd the divisor to improper fritctions of 
the same denor/dncxtor, and divide the numerator of the divi- 
dend by the nvmerator of the divisor. Prove the correctness 
of the cmswer by multiplying the quotient by the divisor. 

27. Written ExeroiBes. 
Divide : 

1. 60-4- i 11. 75-5-12^ 21. 62I-.12J 

2. 60-i-l^ 12. 150 ^12| 22. 187^^12^ 

3. 60-1- 1^ 13. 75 -i- 6i 23. 81^-*- 6^ 

4. 60 ^1^ 14. 150 -^ 6i 24. 193|^ 6J 
6. 60-^ i 15. 62-5-15^ 25. 77^^15^ 

6. 60^1| 16. 105-*-17i 26. 192^-?. 17^ 

7. 60-t- I 17. 69 -J- 5f 27. 97|-f- 5} 

8. 60-f-2i 18. 93^ 7| 28. 193f-5- 7| 

9. 60-s- f 19. 100-^33J 29. 1661-5-33^ 
10. 60-1-3^ 20. 150^161 30. 133^-^161 



81. 


60i-h2 


34. 


S7^-!-e^ 


32. 


60 +7J 


36. 


62i + 6i 


33. 


16|-Hlf 


36. 


60J + 3 
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37. 60 -«-3| 

38. 24^-*- If 

39. 87i-*-8| 

28. Oral FroUems. 

1. I paid 18 cents for 1^ pounds of lard. What is the 

price per pound ? 

36 cents for 3 pounds. 

2. At J dollar per yard, how many yards of silk can be 
bought for $9? 

86 quarter dollars -^ 3 quarter dollars. 

3. If one fish cost 25 cents, how much would 2^ fish 
cost? 

4. A man bought 30 apples at the rate of 3 for 5 cents. 
How much did he give for them ? 

6. If I pay 6 cents for a dozen apples, how much does 
each apple cost ? 

6. How many times is 4^ contained in 27 ? 

7. If 2| bushels of oats will keep a horse one week, how 
long will 18 bushels ke^ him ? 

8. If $ 97,is 4" of a sum of money, what is that sum ? 

9. What is the cost of 12 doz. eggs at the rate of 2 eggs 
for 3 cents ? 

10. If 3 boys can cut a cord of wood in 8 hours, how 
long will it take 4 boys to cut a cord ? 

11. If ^ of a melon costs 15 cents, what will two melons 
cost at the same rate ? 

12. It takes 2^ yards of cloth for a pair of trousers. 
How many pairs can be made from 30 yards of cloth ? 

13. Paid $12.90 for 3 pieces of lace. How much did 
each cost ? 

14. If 3 straw hats cost 63 cents, what will be the cost 
of 5? 
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29. Written FroblemB. 

1. A farmer distributed 15 bushels of com among several 
persons, giving them If bushels apiece ; among how many 
persons did he divide it ? 

2. A man bequeathed to his son $3500, which was f of 
what he left his wife. How much did he leave his wife ? 

SuoGBSTiON. — f of wif e^s share = 9 8600. Multiplying by 7 : 
6 times wife's share = 924,600. 

3. If f of a farm is valued at $1728, what is the value 
of the whole ? 

4. A man walks 4^ miles in one hour, how far can he 
walk in 9 hours ? 

6. At f of a cent a foot, how many feet of wire can be 
bought for $1.26? 

6. The sum of 69^ dollars was divided equally among 
5 men ; what was each one's share ? 

7. At 1^ dollars per yard, how many yards of cloth can 
be purchased for $98? 

8. In how many days can a horse eat 66 bushels of oats 
if he eats f of a bushel a day ? 

9. A man bought chairs at 4f dollars apiece for 114 
dollars, and then sold them at 6^ dollars apiece 5 how much 
did he gain? 

10. A man sold 9| bushels of seed for $61.60 ; find the 
price per bushel. 

11. What part of 24 is 3 ? What part of 24^. is 3^ ? 

12. What would be the cost of 24^ pounds of beans at 
the rate of 11 cents for 3^ pounds ? 
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30. ITotation and ITnmeration. 

The largest number that can be written with six figures 
is 999,999. 

1,000,000, is called one million. 

Write in figures two million. Three million. Four 
million. Six million. Eight million. Ten million. 

81. Bead the following : 

1. 1,234,567 6. 11,034,065 11. 30,100,021 

2. 3,000,560 7. 14,602,500 12.' 35,000,600 

3. 5,009,008 8. 17,386,925 13. 401,023,160 

4. 7,090,070 9. 20,007,316 14. 760,030,020 

5. 9,843,000 10. 25,000,005 15. 980,750,000 

32. Write in figures : 

1. Seventy-eight million, one hundred eight thousand, 
ninety-six. 

2. Three million, eight. 

3. Fourteen million, seven thousand, five. 

4. Nine hundred eighty-seven thousand, six hundred 
fifty-four. 

5. Twenty million, thirty thousand, forty. 

6. Three hundred seven million, nine hundred four thou- 
sand, six. 

7. Nine hundred ninety-nine million, nine hundred 
ninety-nine thousand, nine hundred ninety-nine. 

8. Four hundred seventy-six million, three hundred 
thousand. 

9. Thirty-four thousand, eighteen. 

10. Sixty-four million, thirty-two thousand, sixteen. 

11. Add the foregoing. 
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SEVIBW OF FUNDAMSNTAL OPEKATIONS. 

Fmotice in the fundamental operations should not be neglected. 
Business men complain that elementary and high school graduates 
cannot add. 

Eead the following numbers. Add each column. 
1. 



27,083,549 


2. 508,900,007 


3. 243,676,908 


3,006,005 


4,629,880 


6,987,600 


20,080,070 


26,936,097 


380,070 


1,647,893 • 


134,870,603 


68,000 


206,045 


69,009,300 


693,066 


73,000 


7,000,004 


2,384,672 


180,059 


686,909 
6. 348 


69,876,004 


9,256,874 


6. 7,293 


863,062 


2,967 


82,638 


24,636,998 


36,847 


786,324 


7,007,007 


243,837 


94,649 


6,876,634 


183,634 


256,834 


3,987,456 


986,246 


3,983,387 


36,068 


8,216 


64,619 


705 


586,237 


760,888 



33. Oral Exeroises. 
Give answers : 

1. 1200 X 6 6. 1300 X 9 11. 2100 x 4 16. 1400 x 8 

2. 1800x4 7. 2300x3 12. 1400x6 17. 2400x4 

3. 2500x3 8. 3200x2 13. 4100x2 18. 1300x7 

4. 1700x5 9. 1500x4 14. 1600x5 19. 1200x9 
$. 1400x7 10. 1200x8 15. 2200x3 20. 6300x2 
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34 Written Exerdaes. 










Multiply: 












1. 9,307x3014 






7. 


96 


X 95 X 95 


2. 5,482 X 798| 






8. 


186 


X 19x 78 


3. 5,290 X 6075 






9. 


87J 


X 23 X 36 


4. 9,204 X 678| 






10. 


706 


X 304 X 509 


5. 76,074 X 396 






11. 


48^ 


;x 32 X 74 


6. 68,431 X 924| 






12. 


538 


; X 247 X 125 


35. Oral £x8TdB68. 












Divide : 












1. 960 + 240 


6. 


8400 


+ 2100 




11. 10800+1200 


2. 780 + 260 


7. 


8000 


+ 4800 




12. 10400 + 1300 


3. 960-4-480 


8. 


8800 


+ 2200 




13. 6000 + 1600 


4. 720-5-180 


9. 


9600 


+ 3200 




14. 6700 + 1900 


5. 2170 + 310 


10. 


9900 


+ 3300 




16. 12000 + 2400 



The foregoing exercises are given as a prepftrallon for the long 
division drill that follows. Each of the above set has an exact quo- 
tient, easily determined at sight. 

The object of the following set is to drill pupils to obtain rapidly 
the correct quotient figure in a long division example. A pupil gjhring 
4 as the answer to No. 1 should be asked to give the product of 241 by 4. 

36. Long division drill. (Omit remaindeps.) 



1. 960^241 

2. 779 -V- 260 

3. 959-5-480 

4. 720 -^ 181 

5. 1160 -f- 130 



6. 8,400-5-2110 

7. 8,500-^4300 

8. 8,800-^-2199 

9. 9,J59S-f-ai99 
10. 10,000-^-3330 



11. 10,800^1205 

12. 10,300^1300 

13. 6,100-5-1550 

14. 5,700 -f- 1899 

15. 12,020 -f- 2410 
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37. Divide: 

1. 34,463 + 370 7. 703,705 -«- 12,345 

2. 823,150 -J- 1298 8. 420,135 -^ 6,789 

3. 639,712 + 624 9. 370,088+ 5,986 

4. 345,738 + 7210 10. 510,940+ 4,900 
6. 861,704 + 351 11. 639,215+ 9,783 
6. 857,384 + 3004 12. 345,678+ 7,095 

38. Sight ExeiciBes. 

Note. — First, combine the quantities within the parentheses, ( ); 
next, complete the combinations within the brackets, [ ], if any ; then 
perform the remaining operations. 

28 + (40 + 2) =28 + 20 
[30 -*. (6 H- 2)] X 6 = [30 -•- 3] X 5 = 10 X 6 

Perform indicated operations at sight : 



1. 


18 + (30x4) 


7. i of (240 + 60) 


2. 


7 + (2x8)-4 


8. (7 + 2) X (8-4) 


3. 


[(7 + 2) X 8] -4 


9. 7 + [2x(8-4)] 


4. 


l-(i + i) 


10. 1-i + i 


5. 


(6xi) + i 


11. 6x(i + i) 


6. 


i of i of 600 


12. |xl2x| 



SPECIAL DRILLS. 

NoTB. — In adding, subtracting, and maltiplying without using the 
pencil, it is inadvisable to begin with the units : 58 and 34, for in- 
stance, are more readily combined mentally, by adding 58 and 30 (88) 
and 4. In the recitation, the pupil should say 88, 92 ; or 92, merely. 

630 + 280 = 630 + 200 + 80. 

39. Give sums : 

56 + 25 32 + 48 750 +- 190 225 + 54 

47 + 47 29 + 28 390 + 120 315 + 21 

22 + 68 65 + 26 480 + 150 437 + 60 
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40. Give remainders: 

92-68 = 92-50-8. Say 42, 84. 
840-280 = 840-200-80. Say 640, 660. 



81-56 


760-190 


760-660 


279-64 


94-47 


610-120 


610-390 


386-63 


60-28 


630-160 


630-480 


457-37 


72-39 


820-160 


820-660 


668-26 


41. Give products : 






8^ 


r X 2 = (80 X 2) + (7 


X2). Say, 160, 


m. 


410x6 


83x7 


43x 6 


12x70 


310x9 


99x2 


26x 7 


18x30 


420x4 


65x3 


24x 8 


16x40 


630x3 


49x4 


22 X 9 


13x50 


740x2 


37x6 


18x11 


11x60 


42. Give 


quotients : 






168-}- 3 


168-5-66 


1470-5-7 


1470-5-210 


196-5-4 


196-^49 


2790-5-9 


2790 + 310 


190 -f-5 


190-5-38 


1680-5-4 


1680-5-420 


192-5-6 


192-^32 


1890-5-3 


1890-5-630 


196-5-7 


196 + 28 


1480-5-2 


1480 + 740 


43. Give 


answers : 






2i + li 


H- i 


|of 66 


12i + i 


2i + H 


2i-li 


84x f 


8i + | 


2i + li 


^-^ 


^ of 100 


6i + i 


n+H 


H-H 


186 X i 


3i + * 


^+^ 


6i-4J 


1 of 120 


4i + « 
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44. Oral FioblemB. 

1. Paid 59^ for muslin and 2BP for trimming. How 
much was paid for both ? 

2. A boy had 75^. How much had he after spending 
25 i for a knife and 15^ for a ball ? 

3. If 8 pounds of raisins cost $ 1.04^ what is tbB price 
per pound ? 

4. At % 1.89 per yard of silk, what will be the cost of 
J of a yard ? 

5. If 32 pounds of flour cost 96 cents^ how many pounds 
can be bought for 60 cents ? 

6. One girl has 16 cents, another has 24 cents, a third 
has 8 cents. How many dolls at 16 cents each can be 
bought with their money ? 

7. What will be the weight of 3 bushels of com, weighing 
56 pounds per bushel ? 

8. How many ounces in 9 pounds avoirdupois ? 

9. How many pounds in 8 packages, each weighing 10 
ounces ? 

10. Find the cost of 3 pounds and 2 ounces of butter at 
32 cents per pound. 

11. Boi^ht 4 pounds of sugar at 6 cents a pound, and a 
pound of butter at 36 cents. How much change from ^ 1 ? 

12. Four boys have 144 marbles among them. If the 
marbles were equally divided, how many would each have ? 

13. A man earns $100 per month, and spends $76. 
How much does he save ? 

14. If a man saves $ 32 per month, how many montiis 
will it take him to save $ 960 ? 

15. Paid $27.90 for 9 jackets. What did they cost 
apiece? 
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16. Mr. B's farm contains 520 acres. How manj acres 
will he have left after selling 180 acres ? 

17. William's kite string is 435 yards long, John's is 62 
yards longer. What is the length of John's string ? 

18. A farmer raised 168 bushels of grain. He sold ^ of 
it. How many bushels did he sell ? 

19. A piece of ribbon measuring 6^ yards is cut into pieces 
a quarter of a yard long. How many pieces are there ? 

20. If it takes 18f yards of cloth to make 3 suits, how 
many yards does it take for 1 suit? 

21. James has 150 marbles, Thomas has |- as many. 
How many marbles have both ? 

22. A newsdealer . received $6.36 for papers sold at 3 
cents each. How many papers did he sell ? 

23. If it takes 4^ days for one man to do a piece of work, 
how long will it take 2 men to do the same work ? 

24. A farm is divided into 4 fields, each containing 49 
acres. How many acres are there in the farm ? 

26. From a piece of cloth containing 10^ yards, 5f yards 
are sold. How many yards are left? 

26. Find the cost of 28 pounds coffee at IP J per pound. 

27. How much does a farmer receive for 28 cows which 
he sells at $30 each? 

28. Find the number of hours in a week. 

29. How many pieces, each three-quarters of a yard long, 
can be cut from six yards of wire ? 

30. 3600 seconds are equal to how many minutes ? 

31. K 26 yards of material are needed for a dress, how 
many yards will be required for 30 dresses ? 

32. At 7 for a cent, what will 98 marbles cost ? 
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45. Written Froblenuk 

1. The sum of three numbers is 150. Two of the num- 
bers are 68 and 43. What is the third ? 

68 + 48 + ? = 150 

2. The divisor is 24; the dividend is 264. Find the 
quotient. 

3. The product is 228; the multiplicand is 19. What 
is the multiplier? 19 ^ ^ __ 228 

4. The minuend is 175; the subtrahend is 87. What is 
the remainder? 

5. The remainder is 92; the subtrahend is 89. Find 
the minuend. ? — 89 = 02 

6. The minuend is 176^ and the remainder is 99. What 
is the subtrahend ? 

7. The multiplier is 16; the multiplicand is 46. What 
is the product? 

8. The multiplier is 16 ; the product is 272. What is 
the multiplicand? 

9. The dividend is 300; the divisor is 17. Find the 
remainder. 

10. The quotient is 15 ; the remainder is 3 ; the divisor 
is 8. What is the dividend? 

8) P 
15t 

11. The dividend is 273 ; the quotient is 21. What is 
the divisor? 

12. The dividend is 267 ; the quotient is 13 ; the remain- 
der is 7. What is the divisor? 

?)267 
13j 

13. How many acres of land could you buy for $76^225^ 
if one acre cost $37? 
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NOTATION OF DECIMALS. 

46. A decimal fraction is one in which the unit is divided 
into tenths, hundredths, thousandths, etc. 

47. Preliminary Exercises. 

In the number 25^, what does the 2 stand for ? 

In the number 467^ what does the 4 represent ? The 6 ? 
The 7? 

In the number 33,333, give the value of the first 3 (com- 
mencing at the left). Of the second. Of the third. Of 
the fourth. Of the fifth. 

The last 3 is what part of the number represented by the 
fourth 3 ? The third 3 is what part of the second? Each 
3 is what part of the 3 to its left ? Upon what does the 
value of each 3 in this number depend ? 

In the number XXXIII, what is the value of the first X ? 
Of the second ? Of the third ? 

When we write $ 784.365, the 7 stands for seven times 
how many dollars ? The 8 for eight times how many dol- 
lars? The 4 for four times how many dollars? The 3 
stands for three times what part of a dollar ? The 6 stands 
for six times what part of a dollar ? The 5 stands for five 
times what part of a dollar ? 

Hundreds. Tens. Units. Decimal Point Tenths. Hundredths. Thousandths. 

7 8 4 .36 

784.365 is read 784 and 365 thousandths. 
37.5 is read 37 and 5 tenths. 
6.492 is read 6 and 492 thousandths. 
400.75 is read 400 units and 75 hundredths. 

Note. — In reading a number containing an integer and a decimal, 
the word and may be placed between the two, as is shown above. 
To avoid mistakes, the word units should be used after the integer 
in reading such nnmbers as 200.005. Say : Two hundred units and 
five thousandths. 
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48. Read the following: 



1. .7 


6. 3.276 


9. 100.026 


a. 34.9 


6. 32.4 


10. .125 


3. .36 


7. 1.026 


11. .005 


4. .96 


8. .35 


18. 1.348 



49. Express in decimals : 

1. 7 tenths. 

2. 36 and 47 thousandths. 

3. One hundred twenty-five thousandths. 

4. One hundred units and twenty-five thousandths. 

5. 47 hundredths. 

6. Four hundred units and six tenths. 

7. Four hundred six thousandths. 

8. 3 and 56 hundredths. 

9. 65 hundredths. 
10. 6 and 5 tenths. 

Note. —-Since ^ equals |<^, .60 = .6. The oiphflr at the right of 
.50 has, therelore, no valae. ^^ = ^ ; .700 is, therefore, the same 
afi .7. In giving answers, reject ciphers at the right of the deoimal. 



ADDITION OF DECIMALS. 
50. Add: 



1. .7 


a. 3.84 


8. 28.978 


4. 5.6 


4.18 


68.076 


.28 


.387 


.005 


.5 


5.376 


26.93 


5.67 


24.698 


18.768 


8.754 



10.555 97.113 

Write the numbers so that the dedmal points stand in a 
column. Add as in whole numbers, and pktce the point in 
the sum direcUy under the points in the addends. 
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51. Written EzsmBes. 

1. .027 4-1.39 + 48.6 + 72.978 

2. 234.96 + .676 + 60.4 + 6.02 + 1.001 

3. 3.047 + 64.79 + .097 + .76 + .862 

4. .8+.38 + . 479 + 27.87 + 376 

6. .446 + 34.76 + 306.973 + .004 + 48.66 

a .81 + 12.654 + 234.79 + 8.6 + .603 + 42.96 

7. 46.78 + .237 + 6.987 + 18 + 372.008 + 37.6 . 

8. 4.T46 + 36.68 + 726.894 + 9.87 + 76.867 + 86.74 

9. W.S + 83 + 9.64 + 48.666 + 6.98 + 8.796 + 963.826 

10. 13.387 + 72.663 + .7 + .603 + 7.246 + .483 + 9.26 

11. 8.3 + 2.676 + 3.42 + 1.6 + 6.279 + .008 + 1.417 

SUBTRACTION OF DECIBIALS. 

02. Prom 37 take 3.7. 

87 may be written 37.0 
subtract 3.7 

33.3 Ana. 
In practice, the pupii should not waste time in writing the unneces- 
eary ciphers at the right of the decimals in the miimend. 

182.01 1. 28.6 

-4.624 -.009 -L003 

177.386 .991 27.697 

Write the numbers so that the decimal point in the svbtra- 
hend stands directly under the deciTnal point in the minuend. 
Subtract as in whole numbers, and place the point in the remain- 
der under the points above. 

53. Written Exercises. 
Find answers : 

1. 1-.067 3. 6-3.324 6. 3-1.668 

2. 1-.246 4. 4-2.491 %. 7-4.736 
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7. 3.687-1.34 14. 681.38-94.672 

8. 91.362-72.466 15. 1000-466.874 

9. 42.007-17.668 16. 30.063-18.7 

10. 68.217-39.4 17. 2668.91-1926 

11. 9.34-6.672 18. 1.234 -.826 

12. 46.268-23.068 19. 473.6-298.672 

13. 219.843-187.96 20. 67.083-44.96 

HX7LTIPLICATI0N OF A DSCIKAL BY AH INTB6ER. 

64. Three times 3 tenths equals how many tenths ? 
.3x3 = what? .3x4 = ? .3x12 = ? 

1. Multiply 2.7 by 8. 

2.7 

8 times 7 tenths = 66 tenths = 6.6. Write .6. 8 times ^ 

2 = 16;carry6. ^ 

An8. 21.6 

2. Multiply .276 by 12. 276 
The product of 276 thousandths by 12 is 8300 thousftadths, X 12 

which equals 3 and 800 thousandths, or 3 and 3 tenths. 3.300 

Ans, 3.3 
Multiply 08 in whole numbers^ and point off in the product 
decimal places equal to the number in the multiplicand^ reject' 
ing unnecessary ciphers at the right of the decimal. 

55. Written Exerdsea 
Multiply : 

1. .36x3 6. .048x375 

2. 67.2x7 7. 12.67x300 

3. 6.4x122 8. 6.67x9 

4. .67x4 9. 8.76x43 
6. 38.4x26 10. 006x360 
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56. OralExenisee. 
Give products : 

1. 6.84x10 6. .961x100 

2. 68.4x10 7. .57x1000 

3. 3.28x10 8. .09x1000 

4. 6.71x100 9. .026x100 

6. 5.71x1000 10. 5.17x10 

Note. — The pupil should deduce the mle for multiplying a decimal 
by 10, 100, 1000. 

57. To multiply an integer by a dedmaL 
Multiply 35 by 6.4. 

35 6.4 

^'^ Since the product of 86 by 6.4 is equal to the _?5 

14.0 product of 6.4 by 36, there will be one decimal 32.0 

210 place hi the product. 192 

224.0 Ana. 224. 224.0 

In muUiplying an integer by a decimdl, or a decimal by 
an integer J point off in the product as many decimal places 
as there are decimal places in the multiplier or the mul- 
tiplicand. 

58. Multiply: 

1. 122 by 6.4 6. 5430 by .8 

2. 512 by .003 7. 748 by .97 

3. .056 by 987 8. 964 by .347 

4. 97 by .005 9. 570 by .11 

5. 275 by 1.2 10. 570 by 1.1 
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DIVISION OF A DECIMAL BT AN INTB6SS. 
59. FreUminary EzeroifleB. 



1. 8.64 


+ 2 




6. .666 -»-6 


2. 48.24 


+4 




7. .048 + 8 


8. .466 


+ 4 




8. .81-4-9 


4. 8.40 


+ 6 




9. .12-1-6 


5. 8.4 


+6 




10. .34-»-4 


Where it is necessary, ciphers may be annexed to the i 
cimal in the dividend. 


1. 8) .12 
.016 


2. 


16).06 
.004 


1.876 
6. 64)120. 
64 


.012 




.413 


66i) 


126)1.50 
1.26 


4. 


21)8.673 
8.4 


61.2 
4.80 


.250 




.27 


4.48 


.260 




.21 

.063 

.063 


.320 
.320 



In dividing a decimal by an integer, point off in the quotient 
as many dedmxil places as thei'e are decimal places in tJie 
dividend (indvdifng the ciphers annexed). 

NoTB. — lu practice, however, the decimal point may be placed in 
the quotient under (or over) the decimal point in the dividend. 



61. Written Exeidses. 




Divide: 




1. 26)1.00 


6. 11)70.07 


2, 4)21.80 


7, 24)36.6 


3. 8}^ 


8. 18).576 


4. 13)3.913 


9. 26)11.1 


6. 12)48.12 


10. 32)62.000 



Decimals. 
62. Perform the indicated divisions: 
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A = l+25 


26)1.00 




1. 


i = 


6. 


Tk = 


2. 


i = 


7. 


W = 


3. 


t = 


8. 


w= 


4. 


T^ = 


9. 


i^= 


6. 


f = 


10. 


tV = 


63. Give quotients at sight: 






1. 


982 + 100 


6. 


684 + 100 


2. 


86 + 1000 


7. 


67.6 + 10 


3. 


328 + 10 


8. 


24.3 + 100 


4. 


9 + 1000 


9. 


8.76 + 10 


6. 


*48 + 1000 


10. 


932.6 + 160 



Note. — The pupil should deduce the rule for dividing by 10, 100, 
1000. 

64. Written Frdblems. 

1. A man had 10.5 yards of clot^, and used 4.125 yards 
to make a eoat. How many yards did he have left ? 

2. Find the cost of 2.578 acres of land, at $ 37 an acre. 

3. Find the amount of .87 and 8.7. Find the difference 
between .906 and 90.6. 

4. Write in figures : Seventy-six thousand four hundred 
nine, and eighty-two thousandths. Kine hundred thousand 
nine hundred units, and thirty-one hundredths. 

6. A franc is 19.3 cents. Find the cost in United States 
money of goods amounting to 1250 francs. 

6. A merchant bought 1800 meters of silk. How many 
yards did he buy, a meter being 39.37 inches ? 
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7. A kilogram is 2.2046 pounds. What is the difference 
in weight between the English ton of 2240 pounds and a 
French ton of 1000 kilograms ? 

8. A cubic foot of water weighs 1000 ounces. How many 
pounds does a cubic foot of gold weigh, gold being 19.4 
times as heavy as water ? 

9. There are 128 cubic feet in a cord. How many tons 
of 2000 pounds are there in a cord of pine wood, the latter 
being .66 times as heavy as water? 

10. A man buys three plots of ground containing 35.27, 
17.8, and 40.375 acres, respectively. Find the total cost at 
$36 per acre. 

11. How many pints are there in 2.375 gallons ? 

12. What decimal of a peck is a quart ? 

13. What will be the cost of carrying 468 tons of coal at 
$0,125 per ton? 

14. A farmer sold one-eighth of his farm of 224.2 acres 
at $62.50 per acre. How much did he receive for it ? 

UNITED STATES MONEY. 
65. Learn the following table : 

10 mills = 1 cent. 
100 cents = 1 dollar. 



1 dime = 10 cents. 
1 eagle = 10 dollars. 

ADDITION AND SUBTRACTION OF XTNITED STATES MONEY. 

66. Add the following without placing the amounts in 
columns : 

1. $8.34, $40.39, $638.27, $594.38, $1.97. 

2. $0.03, $8.05, $600.00, $38.72, $198.52, $0.63. 
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8. $432.84, $96.25, $3.64, $782.46, $800.06, $6.50. 

4. $3.60, $40.06, $91.86, $350.48, $84.00, $287.63. 

5. $98.27, $0.60, $600.39, $8.09, $37.38, $503.07. 

6. $202.97, $42.23, $453.60, $7.18, $63.54, $0.37. 

7. $8.43, $0.54, $2.57, $85.13, $425.31, $8.27. 

8. $486.54, $84.62, $1.96, $8.13, $35.84, $236.49. 

9. $83.61, $523.00, $23.04, $0.86, $35.82, $584.60. 
10. $34.80, $93.54, $200.41, $324.86, $50.14, $8.75. 

The foregoing examples may be added directly from this book 
or from the blackboard, the pupils writing on their slates or papers 
nothing but the answers. 

67. Subtract the following without rearranging them. 
Find the sum of the minuends, the sum of the subtrahends, 
and the sum of the remainders. 

1. $1,000.00- $876.49 = 

2. $549.37- $99.89 = 
8. $345.93- $76.04 = 
4. $1786.08- $1097.19 = 
6. $345.00- $187.23 = 



6. ? - ? = 

7. $3545.37- $966.38 = 

8. $82.46- $7.59 = 

9. $5074.02- $4987.63 = 

10. $77.84- $9.88 = 

11. $4680.35- $4679.46 = 

12. ? - ? = 
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MFItTIPLICATION OF UNITED STATES MONET. 

68. Find the cost of: 

1. 197 barrels of flour, at $ 5.66 per barrel. 

2. 486 bushels of wheat, at $ 1.04 per bushel 

3. 237 tons of plaster, at $ 6.72 per ton. 

4. 809 tons of hay, at $ 11.45 per ton. 

5. 74 carloads of bran, at $ 20.62^ per load. 

6. 208 sheep, at $ 4.65 per head. 

7. 673 barrels of mackerel, at $ 10.60 per barrel. 

8. 984 bushels of onions, at $ 1.09 per bushel. 

9. 99 pounds of butter, at 24 cents per pound. 

10. 208 pounds of coffee, at 28 cents per pound. 

69. What will be the cost of 157 pounds of sugar, at 5^ 
per pound. 

At 6f per pound 157 pounds will cost 157 times 6f. In 157 

practice, however, we multiply 157 by the smaller number 5, 5 

Am. $7.85. 

11. 1376 yards of muslin, at 6|^. 

12. 2084 bushels of corn, at 47^^. 

13. 1864 pounds of beef, at 5^^. 

14. 988 pounds of turkeys, at 13^^. 
16. 296 bushels of potatoes, at 47^fC 

16. 1272 pounds of dried apples, at 2f ^. 

17. 488 pounds of lard, at lOf ^. 

18. 2240 pounds of sugar, at 4f ^. 

19. 5176 pounds of wool, at 30|)i^. 

20. 4892 bushels of wheat, at 99f ^. 



785 
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DIVISION OF UNITED STATES MONBT. 

70. Oral Ezerouies. 

How often is 1 quart contained in 1 gallon ? 1 pint in 
1 quart ? 2 quarts in 1 gallon ? 1 inch in 1 foot ? 2 inches 
in 1 foot ? 3 inches in 1 foot ? 4 inches in 1 foot ? 6 inches 
in 1 foot ? 6 inches in 2 feet ? 8 inches in 2 feet ? 1 ounce 
in 1 pound ? 1 ounce in 2 pounds ? 4 ounces in 2 pounds ? 
1 fourth in 1 half ? 1 third in 1 ? 

How often is 1 cent contained in $ 1 ? 2 cents in a dollar ? 
4 cents in 2 dollars ? 25 cents in 25 dollars ? 

$25 = 2500^ ; 2500^ -s- 26)^ = 100, Ans. 

I^^OTB. — When the divisor is a concrete number, i.e. a number asso- 
ciated with objects, the dividend must be a like concrete number ; in 
which case the quotient will be an abstract number, ue. a mere number. 

3 dollars, 4 coats, 7 apples, are concrete numbers ; 3, 4, 7, are ab- 
stract numbers. 

When the divisor is abstract and the dividend concrete, the quotient 
is concrete, 

71. Give answers at sight: 

1. $4-5-10)2^ 11. fl^-i^ 

2. $5^ 5^ 12. $3-^$4 

3. $12-5- 4^ 13. $84-^50^ 



4. $36-*- 6fl 14. $1-^ 

6. $63^ Sfi 15. $16-^16^ 

6. $7-^25^ 16. $16^16fjZ^ 

7. $20-5-33^^ 17. $16-5-33^^ 

8. $36-5- 3^ 18. $16-8-25^ 

9. $40-^50^ 19. $16^50/1^ 
10, $9h-10^ 20. $12-1-20^ 
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72. At 36 cents each^ how maiij spellers can be bought 
for $27? 

75 
$ 27 = 2700 cents. Since 1 speller costs 86 cents, the oaxotoO 
number of spellers that can be bought for 2700 cents will be o;^o 

2700 + 36 = 76. Ana. 76 spellers. ~t 

180 

73. Written ProblemB. 

1. At $ 2.75 per day, how long will it take a man to earn 
* ^^^ ^ (11,000 -*- 276.) 

2. How many yards of muslin, at 12 cents per yard, can 
be bought for $ 126? 

3. A farmer spent $ 140 for sheep at $ 5.60 each. How 
many did he buy ? 

4. A grocer pays $ 74.50 for tea at ^ of a dollar per 
pound. What is the weight of the tea? 

6. When rye is worth 87 cents per bushel, how many 
bushels can be purchased for $ 261 ? 

6. At 12^ cents per pound, how many pounds of meat 
will cost $ 175.25 ? 

?• If 75 spellers cost $ 27, what is the price of 1 speller? 

If 76 spellers cost l| 27, 1 speller will cost ^ of (^ 27. 

7 6)127.00 

The divisor 76 is an abstract number. The dividend being a con- 
crete number, the quotient will be concrete^ viz. ^ .36. 

8. A woman paid f 24 for 36 yards of dress goods. What 
did she pay per yard ? 

9. At 6 for a dollar, how many rabbits can be bought for 
$87? 

10. The cost of 13 houses was $36,887.50. What was 
the price of each ? 



United States Money. 
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FRACTIONAL PARTS OF A DOLLAR. 

SHORT MBTHODS. 

74. What will be the cost of 16 base-balls at 25 cents 
each?. 

Attn each, 16 base-balls cost 10 quarter-dollars, or 94. 

76. Ozallizeraises. 

At 25 cents per pound, yard, dozen, etc., what will be paid 
for: 

1. 32 base-balls ? 

2. 52 pounds coffee ? 

3. 48 straw hats? 

4. 84 yards ribbon ? 
6. 36 second readers ? 
e. 56 vases? 



7. 37 dozen lemons ? 

8. 25 bushels tomatoes ? 

9. 41 panes of glass ? 

10. 33 packages of candy 'i 

11. 49 Roman candles ? 
'l2. 60 bars of soap ? 



76. At 50 cents, give the cost of: 



1. 46 pounds tea. 

2. 28 pairs of scissors. 

3. 38 penknives. 

4. 84 third readers. 

5. 44 pounds candy. 

6. 32 caps. 



7. 76 grammars. 

8. 57 boxes of pens. 

9. 49 picture books. 

10. 83 dolls. 

11. 27 games. 

12. 75 feather dusters. 



77. How many cents in one-eighth of a dollar ? 
At one-eighth of a dollar each, what will be the cost of 
24 bars soap ? 

At $i each, 24 ban cost 9 V> or fS. 
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Give the cost of the following at 12^ cents per pounds eta 

1. 16 pounds meat 6. 80 jars of jelly. 

2. 48 dozen eggs. 6. 96cansof condensedmUk. 
8. 72 straw hats. 7. 104 yards sheeting. 

4. 64 gallons oiL 8. 88 pounds currants. 

78. How many cents in one-third of a dollar ? 

At one-third of a dollar each, what will be the cost of 12 
bottles of cologne ? 

At $} each, 12 bottles cost f if, or $4. 

Give the cost, at 33^ cents per yard, pound, etc., of: 

1. 36 yards of ribbon. 4. 27 bushels of oats. 

2. 63 pairs of cuffs. 6. 54 pecks of walnuts. 
8. 48 pounds of butter. 6. 72 dozen oranges. 

79. How many cents in three-fourths of a dollar ? 
If sleds cost 9i each, what is paid for 16 sleds ? 

At $i each, 16 sleds would cost $^, or $4 ; at f } each, the cost 
is 3 times 94, or ^12. 

Give the cost of the following at 75 cents per yard, etc. : 

1. 48 yards silk. 4. 28 gallons syrup. 

2. 24 bushels peaches. 5. 36 base-balls. 

3. 84 pounds tea. 6. 32 concert tickets. 

* 

SO. Find the cost of 13 pairs of gloves at 75 cents per 
pair. 

Since 18 is not exactly divisible by 4, this problem should be handled 
aa follows*: 

13 pairs at 9} per pair cost 9^, or fOf, or $0.76. 

Give the cost of the following at 75 cents per bushel, etc. : 

1. 11 bushels rye. 4. 7 mats. 

2. 15 gallons ice-cream. 5. 21 bushds potatoes. 
8. 9 cloth caps. 6. 18 pairs of skates. 



United States Money. 

81. Parte of a Dollar. 

6i cente = ^ of f 1 87) cento = | of 9 1 
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8} cento = ^ of f 1 
12) centos} of 91 
16} centos) of $1 
26 centos) of 91 
83) centos) of 91 

82. Oral ExeroUes. 

Give the cost of 72 articles at: 

1. 12)^ cents each. 

2. 33^ cents each. 
8. 16} cents each. 



fiO centos) of 91 
82) centos) of 91 
06} centos) of 91 
76 centos) of 91 
87)centos)of91 



4. 25 cents each. 
6. 50 cents each. 
6. 37)^ cents each. 



87) cento s 9}. At 9) each, the cost of 72 articles would be 90 ; 
at 9}, 927. 



7. 62)- cents each. 

8. 87)^ cents each. 

83. Multiply: 

1. 6^ cents X 16 

2. 8} cents X 24 

3. 12)^ cents X 88 

4. 16} cents x 54 
6. 25 cents x 240 

6. 33} cents x 66 

7. 50 cents X 186 

8. 37} cents X 48 

9. 62} cents X 32 



9. 66} cents each. 
10. 75 cents each. 



10. 66} cents X 33 

11. 76 cents X 128 

12. 87} cents X 88 

13. «1.33}x 24 

14. $1.12} X 16 

16. $2.25 X 12 
^16. «3.75 X 12 

17. «4.37}x 8 

18. $5.16} X 6 
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84. Find the cost of: 

1. 86 neckties, at 50 cents each. 

2. Six dozen handkerchiefs, at 25 cents apiece. 
8. 32 yards of silk, at *1.12i per yard ($1^). 

4. 64 arithmetics, at 75 cents each. 

5. 84 geographies, at $1.25 each ($1^). 

6. 96 pounds of tea, at 75 cents a pound. 

7. 84 pairs of gloves, at $ 1.50 per pair. 

8. 72 yards of cloth, at $ 2.12J per yard. 



85. Written Exeroises. 

NoTB. — Pupils should be taught to perform operations without 
placing the numbers under each other. In working examples 1 to 8, 
one figure is written at a time, beginning at the right The answers 
to examples to 12 are found by division, one figure being written al 
a time. In examples 13 to 20, the cents should be changed to fractions 
of a dollar. 



Write answers. 

1. 687 pounds, at 4^. 

2. 976 yards, at 6^. 

3. 938 coats, at $ 7. 

4. 695 pounds, at 20f^. 
6. 12 bushels, at $ 1.43. 

6. 11 sheep, at $ 7.47. 

7. 9 tons, at $ 22.75. 

8. 13 sacks of salt, at $ 1.11. 

9. 352 yards, at 12^^. 
10. 1728 hats, at 50^. 



11. 933 yards, at 33^^^. 

12. 2504 dolls, at 25^. 

13. 248 pounds, at 75f!. 

14. 186 pounds, at 66|^. 

15. 8 barrels, at $ 16.37^. 

16. 16 gallons, at $3.62^. 

17. 124 bushels, at $1.50. 

18. 96 pounds, at $1.25. 

19. 120 gallons at $2.33^ 

20. 64sacks, at$1.12f 
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86. OnJ Exerdsefi. 

At 50 cents each, how many penknives can be bought for 
91? For«2? For $3? For^lO? For»20? 

At 25 cents each, how many readers can be bought for 
91? For $2? For«3? For^lO? For 1520? 

At 12^ cents per yard, how many yards can be bought for 
91? For«2? For $3? For^lO? For $20? 

At 33^ cents per pound, how many pounds can be bought 
for$l? For $2? ForipS? For $10? For $20? 

87. At 25 cents each (four for $ 1) : 

1. How many base-balls can be bought for $9 ? 

2. Straw hats, for $12? 

3. Koman candles, for $18? 

4. Eeaders, for $ 15 ? 

5. Vases, for $21? 

6. Bars of soap, for $3^ ? 

7. Packages of candy, for $4J? 

8. Yards of ribbon, for $5.75 ? 

9. Bushels of tomatoes, for $10.50? 

10. Pounds of coffee, for $ 12.76 ? 

88. At 50 cents (two for $1): 

11. Pounds of tea, for $ 43 ? 

12. Penknives, for $20.50? 

13. Pounds of candy, for $94? 

14. Third readers, for $ 17.50 ? 

15. Caps, for $21? 

16. Grammars, for $37? 
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17. Boxes of pens, for $72? 

18. Dolls, for $64? 

19. Fairs of scissors, for $ 19 ? 

20. Feather dusters, for $26.50? 

89. At 12^ cents (eight for $1) : 

21. Gallonsof oil, for $8? 

22. Dozen of eggs, for $ 11 ? 

23. Pounds of meat, for $21 ? 

24. Quarts of plums, for $ 1 J ? 

25. Jars of jelly, f or $ f ? 

26. Yards of sheeting, for $ 1^ ? 

27. Cans of milk, for $2^ ? 

28. Poundsof currants, for $3.12Jf 

29. Whisk brooms, for $4.37J^? 

30. Collars, for $5.62^? 

90. At 33| cents (three for $ 1) : 

31. Yards of ribbon, for $ 6 ? 

32. Pairs of cuffs, for $ 12 ? 

83. Pounds of butter, for $18 ? 

84. Bushels of oats, for $32? 
86. Pecksof walnuts, for $1|? 

86. Dozen of oranges, for $ 1} ? 

87. Straw hats, for $2.33^? 

88. Dolls, for $3.66J? 

89. Penknives, for $4.33 J? 

40. Pounds of candy, for $5.66}? 



Denominate Numbers. 
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91. At 16) cents (six for $ 1) : 

41. Collars, for 94? 

42. Founds, for $ 21 ? 
48. Yards, for $^? 
44. Ounces, for $^? 

46. Packages, for 66} cents ? 

92. OnJ ExezdseB. 
Divide at sight : 

51. $ 2450 by 50 cents. 

52. $ 12.25 by 25 cents. 
58. $ 26 by 33^ cents. 

54. $ 14.50 by 12^ cents. 

55. $ 17 by 16) cents. 



46. Quarts, for $1.16)? 

47. Gallons, for * 1.50? 

48. Pecks, for $2)? 

49. Feet, for $3.33)? 

50. Yards, for $4.66)? 



56. $ 18.75 by 25 cents. 

57. $ 11.87) by 12) cents. 

58. $ 13.33) by 33) cents. 

59. $ 37.50 by 50 cents. 

60. $ 13.33) by 16) cents. 



DSNOMINATS NUMBERS. 
93. Learn the following tables : 

00 seconds (sec.) = 1 minute (min.) 

60 minutes = 1 liour (hr.) 

24 liours = 1 day (da.) 

7 days = 1 week (wk.) 

AVOIRDTTPOIS WBiaHT. 

16 ounces (oz.) = 1 pound (lb.) 

2000 pounds = 1 ton (T.) 

The hnndredweiglit (100 poxmds) is written cwt. 

DBT MBASURig. 



2 pints (pt) 


= 1 quart (qt) 


8 quarts 


= lpeck(pk.) 


4pecks 


= 1 bushel (bu.) 
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ZJQXnD MBABX7BB. 

2 pinta (pt.) = 1 quart (qt) 

4 quarts = 1 gallon (gal.) 

A gill (gi.) is equal to one-fourth of a pint. It is very rarely used. 

LIKBAB MBASX7BB. 

12 inches (in.) =1 foot (ft) 

8 feet ^ = 1 yard (yd.) 

6) yards = 1 rod (rd.) 

820 rods = 1 mile (mL) 

1 mi. = 320 rd. = 1700 yd. = 6280 ft. = 03,360 in. 

A furlong is equal to 40 rods, } mile. 

A handj used in measuring the height of horses, = 4 in. A knot^ 
used in measuring distances at sea, = l.ld mi. A fathom^ used in 
measuring the depth of the sea, = 6 ft. 

SQUARB MBASURB. 

144 square inches (sq. in.) = 1 square foot (sq. ft.) 

square feet = 1 square yard (sq. yd.) 

30 J square yards = 1 square rod (sq. rd.) 

160 square rods * = 1 acre (A.) 

640 acres = 1 square mile (sq. mL) 

1 A. = 160 sq. rd. = 4840 sq. yd. = 43,560 sq. ft. 

A section of land is a mile square. 

Roofing, flooring, and slating are often estimated by the square, 
which contains 100 square feet. 

94. Written Exercises. 

1. How many hours in 7J- days ? 

2. How many hours in 7 days 12 hours ? 

3. How many minutes in 2 hours ? How many seconds? 

4. A man buys 12 bushels and 3 pecks apples at $1 pei 
bushel. What is the cost ? 
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6. What will be the cost of 3 pecks 7 quarts chestnuts 
at 8 cents per quart ? 

6. How many pints are there in 5 gallons of ice-cream ? 

7. How many half-pints are there in 10 gallons of ice- 
cream ? 

8. How many 4-ounce packages can be made from 5 
pounds of pepper? 

9. A boy pays 91.50 for 1 gallon and 2 quarts of ice- 
cream. What is the pripe per quart ? 

10. How many gallons of lemonade will be needed to 
give 96 people ^ pint each? 

11. How many seconds in 5 hours ? 

12. How many hours in 1 we^k ? 

13. Change 13 hours and 20 minutes to minutes. 

14. Change 15 bushels 4 pecks to pecks. 

15. How many ounces in 47 pounds 5 ounces ? 

16. How many pounds and ounces in 237 ounces ? 

17. Change 1494 minutes to hours and minutes. 

18. Find the number of hours in 6 weeks. 

19. Change 60 pounds to the decimal of a hundredweight. 

20. How many inches are there in 12 feet 2 inches ? 

21. How many pounds in 14J tons ? 

22. How many pounds in f of a ton ? 

23. What will 400 pounds of coal cost at $5 per ton ? 

24. What decimal of a ton is 1500 pounds ? 

25. How many days and hours in ^ of a week ? 

26. Find the number of yards in 3 pieces of cloth, each 
containing 16 yards 2 feet. 

27. When coal is $7.50 per ton, what will be the cost of 
3000 pounds ? 
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MEASUSEMEirrS. 



95. Frdimiiiftrj ExeroiBes. 



One sqiun ineh. 



Draw a square each side of which 
is one inch. This is called a square 
inch. Cut out of paper seyeral one-inch 
squares. 

Draw a rectangle two inches long, one 
inch wide. How many paper one;inch 
squares will exactly cover it ? 

Draw a rectangle three inches long, two inches wide. 
Divide it into one-inch squares. How many one-inch 
squares are there in the lower row? How many rows? 
How many square inches in the rectangle ? 

How many square inches in a rectangle 6 inches long, 3 
inches wide ? • 

How many square inches in a rectangle 4 inches long, 
4 inches wide ? 

How many square inches are there in a rectangle 12 
inches long, 3 inches wide? In a rectangle 1 foot long, 
3 inches wide ? In a rectangle 1 foot 1 inch long, 4 inches 
wide? 

NoTB. — The foregoing exercises should be accompanied by accu- 
rate drawings on paper or on the blackboard, which should lead the 
pupils to see that the unit in the given examples is the square inch. 
They should be made aware that the number of squares in the lower 
row corresponds to the length of the rectangle in inches ; and that 
the number of rows corresponds to the width of the rectangle. From 
this they should deduce the rule : 

The number of square incTies in the surface of a rectangle is 
equal to the number of inches in its length taken as many times 
as there are inches in its width. 



This product is called the area of the rectangle. 
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96. The area of a surface is the number of times that it 
contains another surface, taken as the unit of measurement. 
Thus, the statement that the area of a surface is 8 square 
inches means that a square inch is contained in the surface 
8 times. 

97. The sum of all the sides of a figure is called its 
perimeter. 

98. Written Ezerdses. 

Find the area of each of the following rectangles in square 
inches. Find the perimeter of each in feet and inches. 

1. 13 in. by 14 in. 7. 13 in. by 42 in. 

2. 17 in. by 9 in. 8. 27 in. by 31 in. 

3. 18 in. by 7 in. 9. 18 in. by 22 in. 

4. 23 in. by 16 in. 10. 64 in. by 29 in. 
6. 21 in. by 19 in. 11. 1 ft. by 7 in. 

6. 37 in. by 14 in. ' 12. 1 ft. 1 in. by 11 in. 

NoTB. — Change each dimension to inches before multiplying. 

18. 1 ft. 3 in. by 12 in. 17. 2 ft. 6 in. by 1 ft. 3 in. 

14. 1ft. by 1ft. 18. 3 ft 7 in. by 2 ft. 9 in. 

16. 1 ft. 4 in. by 1 ft 19. 4 ft. 11 in. by 1 ft 8 in. 

16. 2 ft 6 in. by 1 ft 20. 6 ft. 3 in. by 2 ft. 11 in. 

99. Oral EzerdseB. 

How many square feet in a rectangle 2 feet long, 1 foot 
wide? 

How many square feet in a rectangle 6 feet long by 6 feet 
wide? 

How many square feet in a rectangle 9 feet long by 7 feet 
wide? 

KoTB. — The unit in the following examples is the square foot. 
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100. Written EzeraiBeB. 

Find the area in square feet of each of the following reo< 
tangles. Find the perimeter of each in feet 

1. 12 ft. by 14 ft. 6. 29 ft. by 12 ft 

2. 15 ft by 17 ft 7. 15^ ft by 12 ft 

3. 19 ft by 11 ft 8. 16 ft 6 in. by 12 ft 
*4. 23 ft by 16 ft 9. 18fftbyl6ft 

6. 18 ft by 16 ft. 10. 18 ft 9 in. by 16 ft 
KoTB. — Change the inches to fractions of a foot 

11. 23Jftbyl8ft. 16. 36 ft by 23 ft. R in. 

12. 24 ft 8 in. by 18 ft. 17. 13ftby24fft 
18. 19 ft 3 in. by 16 ft 18. 13 ft 4 in. by 24 ft. 
14. 24 ft by 17 ft 9 in. 19. 26 ft. 8 in. by 16 ft. 
16. 24 ft by 16 ft. 1 in. 20. 12Jftbyl2ft 

101. Snggestiye Examples. 

1. Measure the top of the desk, disregarding fractions 
of an inch^ and calculate the surface in square inches. 

2. Measure the blackboard, and find how many square 
feet in its surface. (Do not include fractions of a foot.) 

3. Calculate the number of square inches in a pane of 
glass in the schoolroom window. 

4. Find the number of square feet in the floor of the 
classroom. 

6. Find the number of square feet in the classroom 
ceiling. 

6. Estimate the height of the classroom, and calculate 
the number of square feet in the front wall. 7. In the rear 
wall. 8. In the right-hand wall. 9. In the left-hand walL ^ 
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102. Written FroUems. 

Suggestion. — When the surface is required in square inches, 
change each dimension to inches ; when required in square feet, ex- 
press each dimension in feet, or in feet and the fraction of a foot ; 
when required in square yards, etc., express each dimension in yards, 
etc. 

1. How many square feet are there in the surface of a 
field 126 feet long, 87.6 feet wide ? 

(1 square foot x 125 x 87.6.) 

2. A rug is 2 yards long, If yards wide. How many 
square yards does it contain ? 

(1 square yard x 2 x 1|.) 

3. How many square yards are there in a strip of carpet 
6 yards long, 27 inches (f yard) wide ? 

4. Eind the number of square meters in a room 12 meters 
long, 9.76 meters wide. 

5. At 60 cents per squan3 yard, what will be the cost of 
the oil-cloth needed to cover a floor 18 feet (6 yards) long, 
16 feet (6 yards) wide ? 

6. What will be the cost, at $1.60 per square yard, of 
carpeting a room 6 J- yards long, 16 feet -^de ? 

7. At 3 cents a square foot, how much must be paid for 
10 boards, each 16 feet long, ^ foot wide ? 

8. A field is 30 rods long and 24 rods wide. How many 
square rods will it contain after a strip 24 rods long and 2 
rods wide is taken from it for a road ? 

9. How many square yards of plastering will be re- 
quired for a ceiling 18 feet long, 16 feet wide ? 

10. If a roll of wall paper is 24 feet long and 18 inches 
wide, how many square yards does iti contain? 
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BILLS. 

Chicago, JuZy 31, 1904, 
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1. Copy the above^ filling in the cost of each item and the 
total. 

In these examples, the total cost of each item should be written 
in its place without any side calculation. Pupils should be drilled in 
short, direct methods of computation, being required to omit unneces- 
sary figures. 

In No. 2, for instance, 64 is multiplied by 5], as follows : 
J of 64 is 8 ; carry this to the product of 6 and 4, making 28 ; write 
8. 5 times 6 are 30, add 2, making 32. Total, 328. 

2. Otto Haas buys of Murphy & Cooper 64 pounds of 
sugar @ 6J^ ; 28 pounds of lard @ 9J^; 24 pounds of coffee 
@25^; 1 barrel flour @$ 5.75; and 12 gallons of molasses 
@ 25^^. Make out the bill. 

3. Make out a bill for 10 pairs of men's shoes, at $ 4.75 ; 
4 pairs of boys' shoes, at f 1.47^ ; 6 pairs slippers, at ( .87^^ ; 
9 pairs of girls' shoes, at 9 2.43; 8 pairs of women's shoes, 
at «d.37f 
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4. Make out a bill for 8^ pounds of ham, at 14^ per pound ; 
3 J pounds of beefsteak, at 20/^; 9 pounds of corned beef, at 
12^ ; 10^ pounds of chicken, at 24^ ; 12 pounds of roast beef, 
at 18^. 

6. Make out a bill for 14 dozen collars, at $1.50 per 
dozen; 6 dozen pairs of cuffs, at $2.75 per dozen pairs; 
4 dozen shirts, at $ 9 per dozen ; 3 dozen ties, at $ 2.25 per 
dozen ; 17 dozen pairs of socks, at $ 2.10 per dozen pairs. 

104. Beyiew EzeroiseB. Approximate Answers. 

NoTB. — These drills are intended to lead a pupil to such an ex- 
amination of his answers to other problems as will prevent him from 
being satisfied with one that is very far astray. 

It is not expected that every pupil will give exactly the same 
answer. In No. 6, for instance, the cost of 99 yards is asked at $1.96 
per yard. One pupil may consider 100 yards at $2, or $200 ; a sec- 
ond may keep the rate at $1.95, and say $195 ; a third might come 
still closer ; each of such answers, however, should be accepted as an 

approximation. 

« 

1. What will be the cost of 39 J pounds butter at 20^ 
per pound ? 

Nearly 40 pounds at 20^. The cost is nearly what ? Solve. 

2. A man has 4200 pounds of flour which he wishes to 
put into barrels containing 196 pounds each. About how 
many barrels will he need ? 

Each barrel contains nearly how many pounds ? Solve. 

3. A merchant bought a hogshead of molasses, contain- 
ing 47f gallons, at 50 cents per gallon. About how much 
did it cost ? 

4. How many lots at $1975 each can be bought for 
$12,000? 

6. Sold 3 pieces of cloth, 33 yards to the piece, at $1.95 
per yard. Give the approximate amount of the bill. 
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6. 28|f + 37^ =s nearly what? 

7. 175J -J- 24^ = nearly what? 

8. 18|x9J = nearly what? 

9. 873V-49ff = nearly what? 
10. 4{x4f x4^ = nearly what? 

105. Oral Beyiew Froblenu. 

1. What will be the cost of 8 pounds of meat at 15 cents 
per pound ? 

2. Gave f 1 in payment for a 25-cent ball, and four 10- 
cent bats. How much change did I receive ? 

8. At the rate of 3 oranges for 5 cents, what will be the 
cost of a dozen oranges ? 

4. A gross is 12 dozen. How many pens in \ gross ? 

6. How many inches in 4 yards ? 

6. At 5 cents per pint, how much would be paid for a 
bushel of chestnuts ? 

7. A person used 2 gallons and 3 quarts of milk one 
week, and 3 gallons and 1 quart the next week. How many 
gallons are used in the two weeks ? 

8. Multiply 15 by 5. Take 18 from the product 

9. How many 9's in 3 times 21 ? 

10. 12 times 6 are how many times 8 ? 

11. To 9 times 7 add 10. Take 15 from the sum. 

12. One can has in it 4 gallons of milk, and another has 
in it 6 quarts. How many pints are in both ? 

13. 27 + 15 + 184-25 + 9 = ? 

14. James had half a dollar to spend ; he bought 14 cents' 
worth of candy, and spent the rest of his money for oranges 
at 4 cents each. How many oranges did he buy ? 
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15. A woman bought 7 poonds of rice at 12^ a ponnd^ 
and paid for it with a dollar bill. How much money did 
she receive in change ? 

le. A man paid one dollar for a bag of peanuts containing 
3 pecks. He sold them at 9 0.10 a quart. How much did he 
gain? 

17. Book, 75^; pencil, 8^; slate, 16^ = ? 

18. 20 boxes of berries at 15p = ? 

19. At 6 cents each, how many bananas for (1 ? How 
many cents oyer ? 

20. Bought 3 pounds of raisins worth 12 cents a pound; 
2 dozen bananas at 25 cents a dozen. I gave the man a 
dollar bill. How much did he give back? 

21. How many hours are there in a week ? 

22. If John earned 16^ Monday, 9^ Tuesday, 20^ 
Wednesday, 15^ Thursday, S^ Friday, and 12^ Saturday, 
how much did he earn in the whole week ? 

23. What will 3 bushels of sand cost, at 4^ a peck ? 

24. Mrs. HaJl divided 84 oranges equally among 14 girls. 
How maaiy oranges did each girl receive ? 

26. If you give 24 cents for one thing, and 19 cents for 
another, what will both things cost ? 

26. If a quart of milk is worth 7^, what is the value of 
two gallons ? 

27. Find the cost of 60 oranges at 20 cents per dozen. 

106. Written Beriew Problems. 

1. A man walks 14^ miles in 4f hours. How many 
miles an hour is that ? 

2. If a milk can holds 23 quarts and 1 pint, how many 
half-pints does it hold ? 
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3. Bought 87 pounds of tea at 45 cents a pound ; sold it 
at 63 cents a pound. How much was gained ? 

4. In a school there were 356 girls and 259 boys ; if 25 
girls and 32 boys leave, how many pupils remain in the 
school ? 

5. Which are worth more, 63 cows at $ 38 apiece, or 56 
horses at $ 75 apiece ? How much more ? 

6. Suppose your mother gave you a 5-dollar bill to buy 
articles for the Sunday dinner, and you bought 6 lb. of roast 
beef at 25 cents a lb., 1 pk. spinach at 45 cents, 2 qt. of 
onions at 12^ cents, 1 doz. oranges at 12 cents, 2 qt. of milk 
at 7 cents. How much change would you bring home to 
your mother ? 

7. If a railway mail clerk earns $ 800 in a year, how 
much will he have left after paying his board at the rate of 
$ 16 a month ? 

8. How many pieces of second-class matter (newspapers) 
are there in 644 pounds, each piece weighing 8 ounces ? 

9. The postmaster at Norwich made requisition for the 
following postage stamps : 27 sheets of 1-cent, 97 sheets of 
2-cent, 35 sheets of 5-cent, and 17 sheets of 10-cent stamps. 
What was the money value of these stamps, there being 100 
stamps in each sheet ? 

10. The whole number of pieces of mail matter handled 
at 212 post-offices was 2,164,517,880. What was the average 
number of pieces for each office ? 

11. A merchant pays $ 30 for 65 vases. He sells 17 of 
them at 50 cents each, and receives 48 cents each for the 
others. What is his profit? 

12. One boy had 15 marbles, another had 19, a third had 
17, a fourth had 13. What was the average number of 
marbles for each boy? 
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13. A teacher divided 200 foreign postage stamps among 
the eight boys of his class. He gave one-fourth of them to 
the first boy, one-fifth of the remainder to the second boy, 
and then divided the rest equally among the other six boys! 
How many did each of the latter receive ? 

14. If 23 buggies cost $4025, what are 80 buggies 
worth? 

16. How many gills in 7 quarts and 1 pint ? 

16. How many bushels in 384 quarts? 

17. Change 864 pints to gallons. 

18. A farmer exchanged 16 cows, worth $40 each, for a 
span of horses. What are the horses worth apiece ? 

19. A boy bought a bicycle for $35. He rented it to 
another boy for 3 months at $ 2 a month, and then sold it 
for $ 33.50. Did he gain or lose, and how much ? 

20. John had 16 marbles, Henry half as many, and 
Frank as many as both the other boys. How many more 
marbles had Frank than John ? 

21. How many quarts in 12 bushels ? 

22. How many feet of string will be required to go 
around a room 30 feet long and 25 feet wide? 

23. If I buy a bushel of walnuts for $3, and sell them at 
5 cents a pint, how much do I make ? 

24. Write 83, 47, 69, and 56 in Roman numbers. 

26. A man works 9 months, 26 days per month, and 
receives $ 702. What are his daily wages ? 

26. A merchant buys 136 vases for $272. If 36 are 
broken, how much must he charge apiece for the others to 
gain $28 on all? 
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27. On Monday, the receipts of a store are (180; on 
Tuesday, 930 less ; on Wednesday, 9 110 less than the total 
of Monday and Tuesday. What are the receipts for the 
three days ? 

28. The yearly rent of a house is ¥480. What is the 
rent for 2 years 4 months ? 

29. A mechanic works 300 days per year, at $ 4 per day. 
If his daily expenses for 365 days ayerage 9 3, how much 
money does he save each year ? 

30. A woman pays $5.20 for 3 pounds of tea and 56 
pounds of sugar. What is the price per pound of the sugar, 
if the tea costs 80^ per pound ? 

31. A man had $7500. He paid f of it for a house, 
$ 575.60 for repairs, and $387.75 for furniture. How much 
money had he left ? 

82. How much hay will be required to feed 18 horses 
a month of 30 days, if each horse receives 15 pounds a day? 

33. A person pays a debt of $576, giving 40 ten-dollar 
bills, 30 two-dollar bills, 6 one-dollar bills, and the re- 
mainder in five-dollar bills. How many of the last did 
he give ? 

34. A drover buys 64 sheep for $400. He sells i of 
them at $7 each, and the remainder at $8 each. What 
is his profit? 

35. A merchant sells 56 yards of cloth for $ 84, gaining 
$ 14. What did it cost him per yard ? 

86. A package of coffee, costing 60 cents, was sold for 75 
cents, the profit on each pound being 5 cents. What was 
the selling price per pound ? 

87. How many yards of cloth, at $1.75 per yard, can be 
bought for $105? 
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38. A tailor buys a piece of cloth for $60. From it 
he makes 4 pairs of trousers, which he sells at $7 per pair, 
and 4 coats, for each of which he receives $ 15. Thread, 
buttons, lining, etc., cost him $16. How much does he get 
for his labor? 

39. A man sold a certain number of papers for 50 cents. 
If he had sold nine more, he would have received 95 cents. 
How many papers did he sell ? 

40. How long is a post which is 5^ feet above water, 
one-half of its length in the water, and one-fourth of its 
length in the mud ? (Make a diagram.) 

41. Eight pounds of black tea costing 35^ per pound are 
mixed with twelve pounds of green tea costing 50^ per 
pound. What is the cost of 20 pounds of the mixed tea ? 

42. How many bushels and pecks are there in 1442 
pounds of corn weighing 56 pounds per bushel? 

43. How is division proved ? 

44. Multiply by 208 the quotient of (169,668 -^ 36). 

45. Add seventy-two dollars, eleven cents; fifteen dollars, 
nine cents; eighty-seven cents; three hundred fifty dollars; 
and one dollar, four cents. 

46. Which is greater and how much ? 

486x29 or 26,845-19,976. 

47. Write in Roman numerals 1905, 1775, and 560. 

48. If a railway mail clerk spends ten cents a day for 
street-car fare, how much will he spend in six months of 30 
days each? 

49. Add nine thousand eleven, seventy thousand forty- 
four, five hundred thousand four hundred ten, fifty-four 
thousand twenty-one. 

60. Multiply $40.25 by 96. 
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61. From $300,000 take $7050.75. 

52. How many days will 36 bushels of oats last 12 
horses, if each horse eats 12 quarts a day ? 

53. If a barrel of flour is worth $4.50, how many barrehk 
can be bought for $441? How much will all the flour 
weigh if each barrel holds 196 pounds? 

54. Suppose your slate is 12 inches long, 9 inches wide, 
and 15 inches across diagonally. How long a string is 
needed to go around the outside and along the diagonal ? 
Make a diagram to explain your work. 

65. The total cost of the Union Pacific railroad, which 
is 1819 miles long, was $157,092,478. What was the aver- 
age cost per mile? 

56. An officer who was paid $3.50 a day stayed in the 
service until he had earned $143.50. How many days had 
he worked? 

57. A cargo of potatoes was discharged in tiibs contain- 
ing 250 pounds each, which were filled 1786 times. A 
bushel of potatoes weighs 60 pounds. How many bushels 
were landed ? 

58. How long will it take 50 clerks to count $1,500,000 
in silver coin, one-half of which is in half-dollars and the 
other half in quarter-dollars, each clerk counting at the rate 
of fifty pieces a minute ? Express the answer in hours. 

59. Write in figures one million one thousand one dollars 
and one cent. 

60. Multiply 657,934 by 3209. 

61. The War Department expended $ 1765.25 for muci- 
lage at $5.75 a dozen quarts. How many quarts were pur- 
chased? 
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FACTORS AND MULTIPLES. 

107. The factors of a number are the integers whose 
product makes the number. 

Notb. — An integer is any whole number. 

2 and 3 are factors of 6. 
2, 3, and 5 are factors of 30. 

108. A number that contains another number an exact 
number of times is a muliiple of that number. 

24 is a multiple of 12; 36, 48^ etc., are also multiples of 12. 
30 is a multiple of 2, 3, 5, 6, 10, 16. 

60 
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109. Preliminary Ezeroises. 

1. 95 is a multiple of what two numbers f 

2. Give the two factors of 51. 

3. What number is a multiple of both 8 and 6 7 

4. Mention another number that is a multiple of both 8 
and 6. 

5. Find the smallest number that can be exactly diyided 
by 8 and 12. 

6. Give the two factors of 91. 

7. 57 is a multiple of what two numbers 7 

8. What is the smallest number that can be exactly 
divided by 4, 6, and 8 ? 

PRIME NUMBERS. 

110. A number that has no factors is a prime number. 

NoTB. — 1 is not considered a factor. 

1; 2, 3, 5; 7) etc.y are prime numbers. 

111. 1. Name the prime numbers between 10 and 20. 
2. Between 20 and 30. 4. Between 50 and 70. 
8. Between 30 and 50. 5. Between 70 and 100. 

112. Oral Exercises. 

Give the prime factors, commencing with the smallest. 
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11. 64 


16. 80 
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7. 48 
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3. 24 
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16. 77 


20. 85 



2. 86 


7. 92 


8. 87 


8. 93 


4. 88 


9. 94 


6. 90 


10. 96 


6. 91 


11. 96 



by 


2 


90 


me 


3 
3 


45 
15 




6 


17. 


676 


18. 


840 


19. 


1152 


20. 


1728 


21. 


2016 



Fractions. 6x 

113. Written EzeroiBeB. 

1. Find the prime factors of 180. 

DiTide 180 by its smallest prime factor, 2. Divide the 2 |180 
quotient 90 by its smallest prime factor, 2. Divide 46 by 
its smallest prime factor, 3. Divide 15 by its smallest prime 
factor, 3. The quotient 6 is a prime number. 

The prime factors of 180 are 2, 2, 3, 3, 5, An8. 

12. 100 

18. 120 

14. 210 

15. 240 

16. 360 

6fi£ATEST COMMON DIVISOR. 

114. A common factor of two or more nambers is a nom- 
ber that will diyide each of them without remainder. - 

The largest namber that is a factor of two or more numbers 
is called the greafesf common diwisor. 

115. Oral Exerdses. 

Find the greatest common divisor of: 

1. 27 and 48 6. 34 and 51 

2. 25 and 35 7. 32 and 48 
8. 36 and 54 8. 45 and 75 

4. 26 and 39 9. 40 and 65 

5. 42 and 63 10. 54 and 69 
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LOWEST TERMS. 

116. How can you tell that a number is divisible by 2 ? 
By5? 

A number is divisible by 3 when the sum of its digits 
(figures) is divisible by 3 ; it is divisible by 9 when the sum 
of its digits is divisible by 9. 

A number is divisible by 4 when the number expressed 
by its last two figures is divisible by 4. 

When is a number divisible by 25 ? 

A fraction is reduced to lowest terms by dividing the 
numerator and the denominator by their greatest common 
divisor. 

117. Written Exercises. 

1. Reduce ^^ to its lowest terms. 

A look at both terms shows that 3 is a common factor. This 
Tednces the fraction to ^. 41 is a prime number, and is not a factor 
of 100, so that ^ cannot be reduced to lower terms. 

2. Reduce |^ to its lowest terms. 

4 + 3 + 2 = 9; 6 + 2 + 1=9. 
Since the sum of the digits of each term is divisible by 9, this num- 
ber is a common factor, and reduces the fraction to ||, etc. 

3. Reduce ^|^ to its lowest terms. 
5 is clearly a common factor, etc. 

Reduce to lowest terms : 

m 12- m 

m 13. m 

li 14- m 

118. Reduce to its lowest terms -}^^» 

In this example, it is not easy to ascertain by inspection any nnm* 
Hner that will divide both terms. In such cases, the greatest common 



4- m 


8. 


6- m 


9. 


6- m 


10. 


7. m 


11. 
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diviBor Is found by dividing the denominator by the numerator. The 
remainder is divided into the numerator, and each subsequent remainder 
is divided into the corresponding divisor until there is no longer a 
remainder. This last divisor is the greatest common divisor of the two 
numbers. 

The numerator, 169, is contained in the 5 

denominator, 1001, 5 times with 166 re- 169)1001 
mainder. This remainder is contained in 845 1 

the numerator, 169, one time with 13 re- 156)169 

mainder. This remainder is contained in 156 12 

the previous divisor, 156, 12 times with no 13)156 

remainder. 13 

13 is the greatest common divisor. "ng 

169 + 18 13, ,^ 26 

r = jnr lowest terms. — 



1001 + 13 " 77 

Note. — In reducing fractions to lowest terms, the method of 
finding the greatest common divisor given above should not be resorted 
to if it is possible to get along without it. 

119. Written Exercises. 
Eeduce to lowest terms : 

2- w «• * 10- m 

3. W 7. ^ 11. IH 

SuooBSTioK. — Do not waste time in finding the greatest common 
divisor. 



14- ^ 18, ^ 22. T^Wr 

16. tMt 19- im 28- tMt 

le- tWV 20. tHtt 24. jm^ 
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ISAST COMBION MULTIPLE. 

120. The smallest number that is a multiple of two or more 
Bumbers is called the hasi common mulii/^e of each nambers. 

121. Oral Exercises. 

Give the least common multiple of: 

1. 16 and 24 6. 2, 3, 6, 9, 10 

2. 12 and 15 7. 2, 3, 6, 6, 9, 10 

3. 3, 9, 11 8. 3, 6, 9, 12, ^ 18 

4. 4, 12, 16 9. 2, 7, 14, 3, 9 

6. 2, 3, 4, 6, 6 10. 6, 10, 20, 25," 60 

122. Written Ezezoises. 

Find the least common multiple of 3, 9, 7, 14, 6, 14, 2, 12. 

3 is stricken out since it is a 2 [3 9 jT ^jt g 14 2 12 
factor of 6, which is one of the 3 ] 9 7 6 

numbers. 7 is a factor of 14, 3 7 2 

one 14 is stricken out. 6 is a 

factor of 12. 2 is a factor of 12. The least common multiple of the 
remaining numbers, 9, 14, and 12, is to he found. 

Divide these numbers by a prime number that is exactly contained 
in any two of them, bringing down the numbers that are not multiples 
of the divisor. 

Taking 2 as a divisor, bring down 9, and write quotients 7 and 6. 

3 being a factor of two of the three numbers, 9, 7, 6, is taken as the 
next divisor. 3 is written as a quotient, 7 is brought down, 2 is a 
quotient. 

As there is no factor common to any two of the numbeis, S, 7, 2, 
we find the least common multiple by multiplying together the two 
divisors and these three numbers. 

2 X 3 X 3 X 7 X 2 = 252 L. C. M. 

123. Find the L. CM. of: 

1. 4, 6, 3, 5, 8, 20 2. 9, 15, 15, 4, 4, 12, 26 

Strike out 4, 3, 6. Strike out one 16 and two 4'a 
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5. 2, 3, 6, 7, 5, 14, 10, 12, 24 
4. 2, 3, 6, 6, 8, 10, 16, 16, 80 

6. 20, 30, 40, 60 

6. 2, 3, 4, 6, 8, 12, 16, 24 

7. 24, 12, 6, 3, 10, 18 9, 18, 6, 9, 40, 16 

8. 11, 3, 7, 77, 33 10. 10, 12, 16, 21 



ADDITION AND SUBTRACTION OF FRACTIONS. 

1224. In adding or subtracting fractions, tbey mast be reduced 
to a common denominator. 

The leasi common deaominatot is the least cosmum multiple 
of the denominators. 

125. Add the fractions, J, H>iH>tt> A- 



2 4 20 

2 10 


± 


30 45 12 

U 45 6 

45 ? 

L.C.M.= 


Stiike out 4 and 6. 

Strike out 16, a factor of 46. 

Strike out 6 and 3, faoton of 4&. 

; 2 X 2 X 46 = 180. 

180 




i 
f 


136 
09 

160 

102 
02 

106 



Ans. 3H» 



*f*=3m. 



To addf reduce the fractions to a ocmvrMm denominator, add 
the numerators, and place the mim over the common denomr 
inaJtor. Beduce if possible. 

To subtract, reduce the fra/stions to a common denomvnaJtor, 
subtract the numerators, and place the difference over Ihe 
common denominator. Beduce if possible. 
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NoTB. — In the following examples, determine the leaat common 
denominator by intpeetion, if possible. 

12a Add: 

1. 8^,6i,3i 6. i,h^,^>H 

2. 46f, 20J, 8i, 9i 7. 63^5,31,2^,51,71^ 

3. 32i, 19f , 6i, 8i| 8. S^V, 18T>ff, 3^, 7i, SJ 

4. 2i, 20, 3f , T^, 6J 9. 4,1^,7^^,84,6^^17.1^ 
6. 8i,46|,2«,4J,H 10. 17j^,^.6^jih>Th 

11. Work No. 9 as an example in decimals. 

12. Work Ko. 10 as an example in decimals. 

127, Subtract: 

13. 66H- 57^^ 18. 251^ - 27^ 

14. 18H- m 1»- 765tf -.283ff 
16. lOOfJ- 16|f 20. 12aiJ - 80if 

16. 102^- 27« 21. lOOx*^- 89tHtf 

17. 208^-128^ 22. 67^^ - Wy^ 

23. Work No. 21 as an example in decimals. 

24. Work No. 22 as an example in decimals. 

128. Perform the operations indicated: 
25 21 + 6_21 



26 



25 + 5 25 
21 21-6 



25 25-5 

27. (37|-llf)-(28iJj-19^ 

28. 14|-8i-3| + 4i 

29. (8A + 6i)-(8A-6i) 
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30. 4f xl6x8j 

31. (2| + 5i)^(li4-2i + 3J) 

32. (^+^)^(2i+^) 

83. (3^x36)x8f 

34. 4f + 3i-6^ + 17i-9f 

129. Oral ProUems. 

1. A person travelling from New York to Albany (140 
miles apart) has gone 102f miles. How much farther has 
he to go ? 

2. There are 196 pounds of flour in a barrel. How 
many pounds in ^ barrel ? 

3. How many fourths in 24| ? 

4. Eeduoe |^ to lowest terms. 

5. Change ^^ to a mixed number. 

6. Add if I, and ^. 

7. From a chest of tea containing 45^ pounds, 14| 
pounds are sold. How many poimds remain ? 

8. From ^ of a dollar take 10} cents. 

9. How many cents in ^ -f -J^ + ^ of a dollar ? 

10. A farmer has 60| acres of pasture and 20f acres of 
woodland. How many acres in both ? 

11. Considering the circumference of a circle as S^ times 
its diameter, find the circumference of a circle whose diam- 
eter is 8 feet. 

12. Mary is 12^ years old; Jane is 3{i years older. 
How old is Jane in years and months ? 

13. In ayear andahalf William will be 7 years 2 months 
old. How old is he now ? 
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14. What number multiplied by 3 equals 231 ? 

15. What number between 7 and 12 is a prime number ? 

16. A boy received 9 marks in arithmetic, 8 in penmaiv 
ship, and 7 in reading. What was his average mark ? 

17. ^ of a class consists of boys. How many girls in the 
class, if it contains 49 pupils ? 

18. When July 1 falls upon Tuesday, what will be the 
date of the third Tuesday of July ? 

19. If July 1 falls upon Thursday, upon what day will 
the first of August fall? 

20. A man bought 20^ pounds of sugar; he sold lOf 
pounds at one time and 6^ pounds at another. How much 
had he left? 

21. If 3 quarts 1 pint of oil cost 7 cents, what will 1 gal- 
lon 1 quart cost ? 

22. How much will have to be paid for 7 cows at $60 
each, and 4 horses at $ 150 each ? 

23. f =s how many hundredths? 

24. What are the two factors of 87 ? 

26. rind the G. C. D. of 36 and 64. 

26. If eggs are sold at the rate of 21 for 25 cents, how 
much will be paid for 6 J dozen ? 

Suggestion. — Every member of the class should be required to 
solve one of the foregoing examples as a sight problem, first reading it 
from the book, and then giving the answer. No time should be wasted 
in '* analyzing" the problems, unless some pupil desires the explana* 
tion of one that he does not understand. 

At another time, the teacher should read, say, five or ten problems, 
requiring the answer to each to be written, at a given signal, and the 
pencil laid down before the next is read. No alteration of an answer 
should be permitted. 
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130. Written Problems. 

1. A horse travelled 48^ miles in one day, 56f tlie 
next, 40^ the third, and 45fJ the fourth. How far did he 
travel in all ? 

2. To the sum of 6J and 19f add their difference. 

3. From a bin containing 25| bushels of grain there 
were. taken out 5f bushels at one time and 6^ at another. 
How much remained ? 

4. A merchant sold 4 pieces of cloth containing 27^ 
yards, 26f yards, 29f yards, and 28J- yards, respectively. 
How much did he receive for the cloth at 96 cents per yard ? 

5. Eeduce ^f| to lowest terms. 

6. A man has S^ bushels of peanuts. He puts them 
into bags holding ^ bushel. How many bags does he fill ? 

7. A 160-acre farm consists of five fields; the first 
contains 17|- acres, the second 29^ acres, the third 35^ 
acres, the fourth 22^ acres. How many acres are there in 
the fifth field? 

8. From a piece of silk that contained 28^ yards, there 
were sold 2^ yards, 6^^ yards, and 13f yards. Find the value 
of the remainder at $ 1.20 per yard. 

9. Three pieces of cloth bought at $2 per yard cost 
$150. The first piece measures 23^ yards, the second 
measures 30| yards. How many yards in the third piece ? 

10. What part of a person's income remains after he 
sx>ends J, -j^, and -J^ of it? 

11. A boy loses ^ of his marbles, and he gives away \ of 
them. If he has 17 marbles -left, how many had he at first ? 

12. A dealer sells If gross, 3f gross, and 8f gross of lead 
pencils at 36 cents per dozen. How much does he receive 

'^'^^^ 1 gross = 12 dozen. 



70 Chapter Two. 

13. There are four towns, A, B, G, and D, on a oertain 
railroad running east and west. A is 41^ miles west of C; 
D is 39J miles east of B ; B is 22^ miles west of C. How 
many miles from A to D ? Make a diagram. 

CANCELLATION. 

131. Preliminary Exercises. 

1. Divide 64 by 16. The quotient is 4. 

2. Divide ^ of 64 by ^ of 16 ; i.e. 32 -«- 8. 

3. Divide J of 64 by J of 16 ; i.e. 16 -«- 4. 

4. Divide ^ of 64 by ^ of 16 j i.e. 8 -*-2. 
In each case the quotient is 4 

In example 2 we took out of the diTidend 64 the factor 2, making 
the new dividend 32 ; and we took out of 16 the same factor, making 
the new divisor 8. 

In example 3 we took what factor out of the divisor and the divi- 
dend ? What common factor was taken out in example 4? 

Rejecting the same factor from the divisor and the dividend 
does not change the quotient. 

In reducing ^^ to f what factor common to the numerator 
and the denominator of the first fraction is rejected ? Is 
the value of the first fraction altered by this rejection? 

Caneetlaiion is the striking oat of common factors from the 
divisor and the dividend. 

132. Oral Exercises. 



10. 
11. 



36 "' 99 ^^' 26 '^" 34 



1. 


36x14 
9 


5. 


42x23 
21 


2. 


fxl6 


6. 


k^*^ 


3. 


"^i 


7. 


-xi 


4. 


25x18 


8. 


33x12 



67x36 


1<t 


83x36 


18 




12 


t^^ 


14. 


i"** 


*^i 


15. 


-xi 


89x13 


16. 


44x17 
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RATIO. 

133. Freliniiiiarj ExeroiBes. 

1. If oranges are worth 28 cents a dozen, what will be 
the cost of 3 oranges ? 

2. What part of a dozen is 3 ? 

3. What is the ratio of 3 to 12 ? 

Ratio is the relation between two like numbers. It is found 
by dividing the first by the second. 

4. What is the ratio of 12 to 16 ? 

6. If 16 apples cost a certain sum, what part of this sum 
should be paid for a dozen apples ? 

134. Written Exercise. 

1. If 17 horses cost ^4000, what will be the cost of 51 
horses at the same price for each ? 

Shioe the ratio between 51 and 17 is {|, or 3, 61 hcvses will cost 
8 times $4000, or $ 12,000. 

2. If 15 eggs cost 25 cents, what will 10 dozen cost? 

10 V 12 
The ratio of 10 dozen eggs to 15 eggs is t}LsiJ±. 

15 
Multiply 25 cents by 122ii2^ 
15 

In this case, 15 is not contained in any number 

above the line. We divide 16 and 10 by 6, cancel- 2 4 

ing them and writing quotients 3 and 2 alongside. 25 X >[0 X 1% 

8 is contained in 12 4 times ; so we cancel 8 and 12. J.^ 

Our answer now is 25 cents x 2 x 4 = 200 cents, ^ 
or 92. 

3. Eighteen men can do a piece of work in 26 days. 
How long will it take 13 men to do the same work? 

Thirteen men will do the work in |f ol the time required by 18 
men. 
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4. Seventeen barrels of flour, 196 pounds each, were put 
into bags holding 49 pounds each. How many bags of 
flour were put up? 

6. At the rate of 23 cents for 7 pounds, how much would 
be paid for 91 pounds of flour? 

6. A bank pays 9 4 interest a year on every 9 100. How 
much interest will be paid for 3 years on $650? 

7. At $7.50 per thousand for bricks, what must I pay for 
63,200 bricks? 

8. If flour is $6 per barrel (196 lb.), what must be paid 
for a 49-pound bag? 

9. A grocer buys 84 dozen eggs, and sells them at the 
rate of 21 eggs for 25 cents." What does he receive for 
them? 

10. A miller buys 9840 pounds of wheat at 90 cents per 
bushel of 60 pounds. How much does he pay for it ? 

11. What will be the cost of 64 sheep, if 18 cost 9 198 ? 

12. If 18 men can do a piece of work in 42 days, how 
long will it take 21 men to do the same work? 

13. What will be the cost of 66 dozen pens at 42 cents 
per gross of 12 dozen? 

14. A certain quantity of hay feeds 15 horses 56 days. 
How long will it feed 14 horses ? 

15. A merchant bought 9 pieces of cloth, each containing 
24 yards, for $ 189. What was the price per yard ? 

MULTIPLICATION OF FRACTIONS 

135. Preliminary Ezerdses. 

What is i of 2 fifths ? Of 4 sevenths ? Of 6 elevenths ? 

What is ^ of I? Of^? Of J? Of^? Show by diagram. 

What is I off? Off? Of|? Of|? 

What is i of i? fofi? fof^? 
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What is i off? I off? I off? 
What is i of i? iof|? fofj? fof|? 
Whatisthehalf of li? Of2i? OfS^? Of 4^? 
What is one-third of 1^? foflj? iof2i? |of2J? 

136. Written EzerdBOB. 

1. Multiply I by f. 
This means to find } of f 

Since}ofi = A» Joft = A, andfof| = A, ortxf = A. 

One fraction is multiplied by another by- placing the product 
of the numerators over the prodv4St of the denominators in the 
form of a fraction. 

Note. — Cancel when possible. 

2. Multiply I by ^1^. 

\oi^ = ^ |ofTJ^ = 2timesA = f 

3 
Cancel 2 and 10, writing 5 under 10. Cancel 2 v -2- = ? 

8 and 9, writing 3 above 9. ^ ^P 5 



Show by a diagram that 2 times -^ is \. 



5 



3. Multiply 12| by 3^. 

Beduce the mixed numbers to improper fractions. 

jr ;^ 3 ^ 

3 

4. Multiply 117 by 3f. 

The multiplication of an integer by a mixed 
number, or of a mixed number by an integer, can 13 
be considered as multiplication of fractions, the 22? x??-- 377 
integer being written as an improper fraction with 1 ^ 
1 for the denominator. 



74 



^ . 


Chapter Two. 


137. Multiply: 




1. |by96 


16. Ax8f 


8. 128 by J 


17. 3fbyl2J 


3. |byf 


18. ix4H 


4- |byj 


19. f byfbyH 


5- iby| 


20. Ij^ of If off 


6. 3TArby72 


21. Hx^x^ 


7. 24fbyl8 


22. ^ofilofff 


8. 69fby32 


23. iof65f 


9. Ill^hj28 


24. |of55f 


10. 67 by If 


26. 6|X7| 


11. 2^by3f 


26. 4ix5J 


12. ^x2i 


27. fof4ix3| 


13. 17iby6t 


28. ^ot3^x4^ 


14. 6ixf 


29. I|x2ix3i 


15. 4iby8f 


30. 2^x2^x2^ 



138. Perform the indicated operations : 
Note. — J of 8 J is the same as } x 3J, or 3J x }. 

1. iof(3i4-6i) 6. (8|x21)-aofl5f) 

2. (3i-2i)x| 7- 5i + 6J + 7f 

3. iof(5i-3|) 8, 18f-3f-7i 

4. (24| + 16i)-^8 9. -|offof(3j4-lf) 

5. (3i+2i)x(3i-2i) 10. (18i-6f)^ll 

139. Oral Exercises. 

1. Sold a house lot for $30, which was J of what it 
cost me. What was the cost of the lot ? 

2. A man can mow 6^ acres of grass in a day. How 
much can he mow in 6 days ? 
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8. A man bought 15 bushels of corn for 7^ dollars. 
How much did a bushel cost ? 

4. A boy is 18 years old and his age is ^ of the age of 
his father. How old is his father ? 

5. Cloth is worth ^ of a dollar a yard. What is f of 
a yard worth ? 

6. At the rate of 5 cents f or ^ of a pie, for how many 
pies will a man receive $1.60 ? 

7. What would f of a yard of carpet cost at f of a 
dollar a yard ? 

8. I had -^ of a pound of candy and gave away f of it. 
What part of a pound did I give away ? 

9. What will 15 yards of ribbon cost at 6f cents a yard ? 

10. What will 2| gallons of ice-cream cost at If dollars 
a gallon ? 

140. Written Exercises. 

1. A man worked 6 days at 2f dollars per day, his son 
5 days at If dollars, his daughter 4 days at | of a dollar. 
What were their total earnings? 

2. A merchant bought a piece of cloth for 28f dollars 
and was obliged to sell it for ^ of what it cost him. How 
much did he lose ? 

3. A hotel in one month used 31 pounds of coffee and 
7f times as much sugar. How much sugar was used ?• 

4. A man gave 124^^ acres of land to his two sons, 
giving f of it to the elder and f to the younger. How 
many acres did each receive? 

6. If it requires 21f days for a man to dig a ditch, 
what part can he dig in 15 days? 
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6. If a bird can fly lOf miles in |^ of an hour^ how far 
can it fly in 2^ hours ? 

7. What would be the cost of a side of veal containing 
52 pounds at 9^ cents a pound ? 

8. What will 16 pairs of shoes cost at $ 3|- a pair ? 

9. A man who owed $ 7825 failed and could pay only 
I of his debts. How much could he pay ? 

10. I bought a house and lot and made a payment of 
94500, which was f of the cost. What was the cost of the 
property ? 

DIVISIOir OF FRACTIONS. 
141. Preliminary EzeroiseB. 

1. If 3 yards of calico cost 18 cents, what is the price 
per yard ? 

18^ -f- 3, or J of 18^. The latter may be written 18^ x J. 

2. If 1^ yards of dress goods cost 18 ^, what is the price 

peryaxd? 18,» + 11, or 18^*4. 

To divide 18 by }, we can change 18 to halves and proceed as fol- 
lows: ^^} = 36-f-3. 

The following are the steps : 18 is multiplied by 2, and the product 

is divided by 3, or lr_^, which is the same as 18 x f . 
o 

That is, 18 -J- f = 18 X j. 

3. If 3 yards of dress goods are required to make a waist, 
how many waists can be made out of 18 yards ? 

The number of waists = 18 -s- 3 = } of 18 = 18 x J. 
That is, 18 -*- f = 18 x J. 

4. If an apron requires 1^ yards of material, how many 
aprons can be made out of 18 yards ? 

The number of aprons = 18 -f- 1^ = 18 + } = 18 x }. 
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5. If it takes three-quarters of a poimd of flour to make 
a loaf of bread, how many loaves can be made with 18 
pounds of flour? 

The number of loayes = 18 -*• } = 18 x |. 

6. At three-quarters of a dollar each, how many dolls can 
be bought for a dollar and a half ? 

|lj + $i = |}+H=|jxf 
To divide by | (examples 1 and 8), we multiply by |. 
To divide by } (examples 2 and 4), we multiply by }. 
To divide by } (examples 6 and 6), we multiply by }. 

To divide by a fraction, mvUiply by the divi8or inverted. 

7. Divide 8 by f 

8+t = 8xt = 10, Aru. 

8. Divide f by 10. 

f-*.10 = fxA = ^, -^w*- 

9. Divide Of by 9. 



142. Divide: 






1. 1+4 4. T*r+A 


f- A+H 


9. ^-4-3^ 


2. f + 10 6. H+A 


8. 3| + * 


10. i + i 


8. i|+5 6. T«r+T*r 







.^A=iLx22=15=8f 



143. Written Ezerdses. 

1. DivideAt)yA' 

9^ 
16 

4 

2. Divide 15^ by 13. 

Changing the mixed number to an improper fraction, we havBy 

13 
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Diride: 








8- A + A 


8. A-^6A 


13. 


8T^ + 3f 


4. 6-1- If 


9. a^s^ 


14. 


9* + 34 


6. 8f^-ll 


10. i^i 


16. 


18^-!- Hi 


6. 4^^-17 


"• A+l 


16. 


23J-^6f 


7. 24^-8-20 


12- A+A 







Note. — The pupil should prove his answers to each of the foregoing 
examples by multiplying the quotient by the divisor. If his answer is 
correct, this product will equal the dividend. 

144. Perform operations indicated : ' 



17. 


(3|x4i)-10i 


24. 


(l*xM) + (4tx6i) 


18. 


(13f-7|)xi 


26. 


34|-17|-|-20ii 


19. 


(20xi)-hi 


26. 


18H-24^-36i| 


20. 


(20-i-i)xf 


27. 


5* X 9 X 7^^ 


21. 


20^axf) 




4fx| 


22. 


(20-Hi)-*-f 
(141x7) -(9x10 J) 


28. 


6i X 7f X 3J X 6i 


23. 


21x4^x31 



145. Oral Froblems. 

Give analysis of each : 

1. If base-balls are worth f of a dollar each, what will 
be the cost of 16 base-balls ? 

Note. — The pupil is frequently at a loss to determine whether a 
given problem in fractions involves multiplication or division. In 
such a case, he should substitute for the fraction a whole number to 
ascertain the proper operation. While in example 1 a pupil would 
analyze without hesitation: "If base-balls are worth 1} each, 16 
balls would cost 16 times $ |,^' be might stumble at No. 2. By read- 
ing the problem, **Paid a certain sum for base-balls at $3 each," he 
would see that the number of balls is ascertained by division. His 
analysis would then be, "If base-balls are $} each, I can buy as 
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many balls as there are I } in $ 12." The work would be 12 -i- 1 ;= 
12 X f . He could complete the solution by finding f of 12, taking } 
of 12 as 4, etc. Another method of solving this problem mentally, 
is to change the price to a whole number and to make a corresponding 
change in the cost. ** Paid 4 times 1 12 for base-balls at 4 times $} 
each ; Le, $48 for balls at $ 3 each." 

2. Paid $ 12 for base-balls, at | of a dollar each. How 
many were bought ? 

3. What is the cost of 2 feet of ribbon at 30 cents per 
yard? 

4. Find how much a yard of ribbon is worth, if | yard 
costs 20 cents. 

6. If it takes | yard of material to make a child's waist, 
how many can be made from a piece containing 24 yards ? 

6. If 18 jackets require 24 yards of cloth, how much is 
needed for 1 jacket ? 

7. A man had 60 acres of land. How many acres had 
he left after selling ^ of his land ? 

8. After spending f of his money, a person had $ 26 
remaining. How much money had he at first ? 

9. When tea is $.50 per pound, how much can be 
bought for $ ,75 ? 

^ 10. If tea is worth | of a dollar per pound, how much 
can be bought for ^ of a dollar ? 

11. When silk is selling at $ .75 per yard, how much can 
be bought for one-fourth of a dollar ? 

12. Find the cost of a gallon of milk at the rate of 9 cents 
for 3 pints. 

13. I of a gallon of milk costs 9 cents. What is the 
price per gallon ? 

14. f of what number is 12 ? 

15. 1 yard and 1 foot of wire cost 16 cents. How much 
must be paid for a yard ? 
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146. Written Problems. 

1. How much does a man earn in a day if lie earns 45^ 
dollars in a month of 26 working days ? 

2. When flour is 5 J dollars per barrel^ how many barrels 
can be bought for 294 dollars ? 

3. If coffee is 37^ cents per pound, how many pounds 
can be bought for 60 dollars ? 

, 4. A man divided 16 dollars among some boys, giving 
to each 1| dollars. How many boys received a share ? 

6. Paid 38J dollars for 6J cords of wood. What was 
the price per cord ? 

6. How many steps will it take to walk 2640 feet, each 
step being 2^ feet in length ? 

7. A man put 40^ bushels of barley into bags holcLing 
1| bushels. How many bags were required ? 

8. In 2J acres of land, how many building lots of f of 
an acre? 

9. If I of a farm is worth $ 8000, what is | of it worth ? 

10. The product of two factors is 9^^; one factor is 3f. 
What is the other ? 

SPSCIAL DRILLS — REVISW. 

147. Give sums at sight : 

1. 59 + 75 = 69 + 70 + 6 = 

2. 48 + 63 ' 6. 88 + 22 8. 66 + 56 

3. 69 + 47 6. 94+38 9. 29 + 94 

4. 67 + 83 7. 61 + 39 10. 65 + 86 

11. 660 + 390 = 660 + 300 + 90 = 

12. 270 + 280 14. 430+480 16. 420 + 280 

13. 640 + 260 16. 250 + 390 17. 780 + 260 
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18. 225 + 164 = 226 + 150 + 4 = 

19. 315 + 421 21. 540 + 866 28. 172 + 304 

20. 437 + 260 22. 248 + 131 24. 617 + 329 

148. Give remainders at sight: 

1. 134 — 76 = 134-70-5 = 

2. 160-83 6. 124-89 8. 100-61 

3. 132-94 6. 112-66 9. 124-36 

4. 122-56 7. 180-89 10. 132-38 

11. 750-290 = 760-200-90 = 

12. 610-220 14. 820-660 16. 910-660 

13. 630-380 16. 730-440 17. 380-290 

18. 279 — 164 = 279-160-4 = 

19. 386-263 21. 668-326 23. 386-123 

20. 467-237 22. 279-126 24. 721-468 

149. Give products at sight: 

1. 49 X 4 = 4 forties + 4 nines. 

2. 47 X 3 3. 48 X 4 4. 43 x 6 6. 46 X 6 6. 38 X 7 

7. 123 X 3 = 3 times one twenty three — three sixty nine. 

8. 431 X 2 10. 332 x 3 12. 232 x 3 

9. 122 X 4 11. 242 X 2 13. 31 x 24 

14. 47 X 25 = } of 47 hondred » llf hondred - 1175. 

15. 25 X 38 = 38X25 -I of 38 hondred -9| hondred. 

16. 32x25 18. 44x25 20. 49x26 

17. 26x33 19. 26x46 21. 63x26 

150. Give quotients at sight : 

1. 925-^26=91 hondred -f- i hundred -9i -1-1-92x4. 

2. 875-5-26 4. 726-4-26 6. 676-4-26 
8. 626-^26 5. 460-»-26 7. 360-4-26 
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151. Oral Froblems. 

1. Find the cost of a pound of tea at 75 cents^ and a 
piece of ham at 56 cents. 

2. A farmer sold 58 sheep from his flock of 121 sheep. 
How many remained ? 

3. What will be paid for 8 pounds of coffee at 35^ per 
pound ? 

4. A laborer received $ 4.88 for four days' work. How 
much did he earn per day ? 

6. At $40 each, how many cows can be purchased for 
$2000? 

6. Bought 20 pounds of sugar at 5^ per pound, and 2^ 
pounds of butter at 30^. What was the amount of my bill ? 

7. A piece of cloth measuring 31^ yards was divided 
into 2 equal parts. Find the length of each. 

8. How many weeks in a year of 366 days ? 

9. If I pay 25 cents for 3 pounds of cherries, how many 
pounds can I buy for $1.25 ? 

10. Find the cost of a bushel and a peck of peanuts at 
the rate of 5 cents per quart. 

11. A farmer had 164 acres of land. How much had he 
left after selling 87 acres ? 

12. Find the total number of pounds in 3 tubs of butter 
weighing respectively 25 pounds, 34 pounds, and 36 pounds. 

13. At 60^ per pound, how much tea can be bought for 
$5.85? 

14. A drover paid $219 for oxen, at an average price of 
$ 73. How many did he buy ? 

16. What will be the cost of 20 bushels of wheat at 
$1.04| per bushel? 

16. At 24^ per pound, how many ounces of butter can be 
bought for 18^ ? 
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17. A woman pays $ 540 per year for a house. What is 
the rent per month ? 

18. How many weeks in 294 days ? 

19. At 72f! per yard, what will be the cost of 2 ft. 11 in. 
of lace ? 

20. How much does a grocer receive for a barrel of flour, 
196 pounds, retailed at 3 cents per pound ? 

21. If 47 men can do a piece of work in 4 days, how long 
will it take 1 man to do the same work ? 

22. Find the cost of 36 acres of land at $25 per acre. 

'23. If it takes 3^ yards of cloth to make a coat, how 
many coats can be made from 24 J yards ? 

24. How much will be paid for 84 yards of silk at $1J 
per yard ? 

26. If a certain quantity of provisions will last one man 
215 days, how long will it last 43 men ? 

26. How many square yards are there in a rectangular 
field 36 yards long and 25 yards wide ? 

152. Written Ezerdses. 

1. What is the sum of 94,626; 215; 6172; 819,365; 
121? 

2. Bought 172 acres of land for 9 86a What was that 
an acre ? 

3. In a classroom there are 54 pupils ; each pupil spent 
$ 2.75 for books this year. How much money was spent 
for books by the whole class ? 

4. By the census of 1890, Massachusetts had a popula- 
tion of 2,238,943 ; in 1900, it had a population of 2,805,346. 
What was the gain ? 

5. How many boxes of strawberries at $.16 a box can 
I get for $1.20? 
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6. What is a proper fraction? An improper fraction? 
Define numerator, denominator, a mixed number. 

7. Add i, i, I, and ^. 

8. If 7 pairs of shoes cost 912\, how much will one 
pair cost ? 

10. What is the product of ^, ^, ||, and fj ? 

11. 8^x71 = ? 

12. Paid f of a dollar for potatoes, ^ of a dollar for 
apples, and ^ of a dollar for sugar. How much did I pay 
for all ? 

13. Divide 2^ by If 

14. Find the difference between 4| and 3|. 

MULTIPLICATION OF DSCIHALS. 
153. Oral Problems. 

1. When the French franc is worth 19.3 cents, what is 
the value of the 20-f ranc piece in United States money ? 

2. What is the equivalent of 10 Grerman marks, the mark 
being quoted at 23^ cents ? 

3. A Aan paid 100 pounds sterling for a piano. Find 
the cost in U. S. money at $ 4.8665 per pound sterling. 

NoTB. — $ 4.8666 may be read 4 dollars 86 cents 6 mills and 6 tenths 
of a mill, a mill being one-tenth of a cent. 

4. A meter contains 39.37 inches. How many inches in 
100 meters ? 

6. One kilogram = 2.2046 pounds. What is the equiva- 
lent of 1000 kilograms, in pounds ? 
NoTB. — .2046 is read 2046 ten-thousandths. 

6. How many square yards are there in a piece of ground 
40 yards long and 12.5 yards wide ? 
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7. How many ounces in 2.6 pounds ? 

8. Change .75 hour to minutes. 

9. Find the perimeter of a square, each side of which 
measures 10.26 feet. 

154. Written Ezeroises. 

1. Multiply 38.4 by 6.37. 

Place the units' figure (6) of the multiplier under S8.4 

the last figure' (4) of the multiplicand. 6 times 6.37 

4 tenths = 24 tenths = 2.4 ; write .4 under the multi- 230.4 
plier 6, and carry 2 ; etc. Next multiply by .3, 11.62 

or A- A X A = tWj. or .12. Write 2 in the hun- 2!688 

dredths' place, and carry 1 tenth; etc. Multiply Odd fi08 
finally by .07, or jij,. tJi^ X A = t«4t. or .028. _^ 

Write 8 in the thousandths' place, etc. ^^' i^^-OUO. 

NoTx. — By writing the units' figure of the multiplier under the last 
figure of the multiplicand, and by taking care to place the right-hand 
figure of each partial product under the corresponding figure of the 
multiplier, the decimal points in the partial products and the total will 
naturally fall under the decimal point in the multiplicand. 

2. Multiply 12.34 by 66.7. 

12.34 While pupils should occasionally begin to 12.34 

QQj multiply by the left-hand figure (6) of the gg it 

g-j IT A multiplier, some may prefer to begin with the — gfiSg" 

74 04 right-hand figure (7). It will be noted that ^aoa 

Qf*oo *^® number of decimal places in the product ^ . _' 

i?no/»rro equals the sum of those in the multiplier and _ '^^. 

^99-^^^ the multiplicand. ^^^'^^^ 

MuUiply <M in whole numbers, and from the right of the 
product point off as many decimal places as there are decimal 
places in both factors. 

155. Multiply: 

1. 32x2.5 8. 6.4x4.6 

2. 3.2x26 4. 7.2x3.76 
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6. 12.8x5.7 8. 5.626x8.4 

6. 9.6x1.126 9. 1.876x12.8 

7. 34.9x2.34 10. 42.36x2.96 

Note. — The pupil should correct any error he may make in placing 
the decimal point by estimating the approximate answer. The answer 
to example 3, for instance, is more than 2 times 32 and less than 3 times 
82. In example 3, it is more than 4 sixes and less than 6 sevens. 



11. 


1.75 X 64 


16. 


18.4 X 20.26 


12. 


8.375 X 40 


17. 


11.16 X 42.40 


13. 


24.6 X 18.2 


18. 


66.6 X 3.3t 


14. 


9.6 X 12J 


19. 


6.24 X 1.75 


16. 


7.43 X 3.6 


20. 


400.04 X 39.26 



156. Oral Problems. 

1. I owned 40 acres of land and sold .25 of it. How 
many acres did I sell ? 

2. A boy bought 15 hens, which was .6 of what he al- 
ready had. How many had he at first ? 

3. A lawyer charged me .11 of the money for collecting 
$ 100. How many dollars did he charge ? 

4. If I earn $ 8 in a week, how much can I earn in 7.6 
weeks ? 

6. .75 of a class of 44 were promoted. How many were 
not promoted ? 

6. What is the surface of a table 4 feet wide and 6.26 
feet long ? 

7. .6 of a yard is how many feet ? How many inches ? 

8. A man bought 3.6 yards of cloth at $ 6 a yard. What 
was the price ? 

9. 26 miles is .6 of the distance between two cities. 
What is the distance? 

10. In a box were 100 oranges; .08 of them became 
spoiled. How many sound ones were left ? 
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167. Written FroUemB. 

1. How many yards are there in 25 pieces of carpeting 
if each piece contains 32.75 yards ? 

2. A mill uses 95.6 tons of coal per day. How many 
tons will it use in 42.25 days ? 

3. A cubic foot of water weighs 62.5 poimds ; ice is .92 
asr heavy as water. What is the weight of a cubic foot 
of ice ? 

4. I bought 3 loads of wood, the first containing 1.04 
cords, the second 1.05 cords, and the third .946 cord. 
What did it cost me at $4.50 a cord ? 

6. A gallon of water weighs 8.33 pounds. What is the 
weight of a gallon of milk which is 1.03 times as heavy as 
water ? 

6. A wheel in making one revolution travels 15.03 feet. 
How far will it travel in 25 revolutions ? 

7. A ship sails 18.54 miles in an hour. How far will she 
sail in 15.5 hours ? 

8. Find the cost of concreting a cellar 24.5 feet long by 
14.25 feet wide, at 30 cents per square foot. 

9. A quantity of provisions will last 25 men 12.75 days. 
How long will it last one man ? 

10. Two men start from the same place and travel in op- 
posite directions, one at the rate of 3.85 miles per hourj and 
the other at the rate of 4.12 miles per hour. How far apart 
will they be at the end of 13 hours ? Make a diagram. 

DIVISIOir OF DSCIMALS. 
158. Divide 42 by 2.1. 
Changing the decimal fraction in the divisor to a common fraction, 

we have 42 + 2^ = 4^4-*-^= V x }? = W- 

42 ^2.1 =420-*- 21. 
NoTx. — When we change the divisor 2.1 to 21, we have multiplied 
it by 10, and the same change must be made in the dividend. 
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Make the divisor a whole number, and make a correapondr 
ing change in the number of decimal placea in the dividend. 
This reduces the numbers to the same denomination. If neces- 
sary to complete the operation, ciphers may be annexed to the 
dividend. The number of decimal places in the quotient is 
equal to the numbei* in the dividend as changed. 



159. Written EzerdBes. 


Divide ; 




1. 


80-^2.5 


2. 


8-^2.6 


3. 


840-5-1.2 


4. 


36^A 


6. 


36 -f- .9 


6. 


12.6^6.3 


7. 


48^16 



8- 18,36 -5- .6 
17. Divide 196.3 by .013. 



9. 50^.26 

10. 72 -H .5 

11. 960 -$- .03 

12. .847 -*- .007 

13. 27 -«- .002 

14. 10 -?- .8 
16. 1.263 -s- .03 
16. 19.63-*- .013 



15 100. 

Remove the decimal point in the divisor three /013.)196/300. 
places to the right, and make a corresponding 13 

change in the dividend, adding two ciphers. 66 

To show where the decimal point originally be- ^ 

longed, draw a cancellation mark through it, j^3 

instead of erasing it. 

When the divisor is thus made a whole number, the decimal point 
in the quotient will be placed under (or over) the new decimal point 
in the dividend. 



1.736-5-16 



17.36-*- .16 



.01736 -*- 1.6 



.1085 Ans. 



108.5 Ans. 



16)1.7360 



/16.)17/36.0 



.01085 A^, 



l/6.)/0.17360 
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18. 


.604 + .024 


26. 


392 + 3.2 


19. 


6.04-1-.24 


27. 


48 + 3000 


80. 


60.4 + 2.4 


28. 


92 + .23 


21. 


504-!. 24 


28. 


.876 + 125 


22. 


168 + .7 


80. 


381.17 + 8.11 


23. 


36 + .12 


81. 


.624 + 9.75 


24. 


.876 + .25 


32. 


48.195 + 3.57 


26. 


123.6 + .01 


38. 


829.31 + .019 



160. Divide 381.6 by 95.032. 



Note.— The sign (+) after the laat 
figure of the quotient indicates that there 
is a remainder. 



4.015 + 



95/032.)381/600.000 
380128 
147200 
95032 



521680 



161.. Divide, cariyiDg out the quotient to 3 places of 
decimals : 



84. 31 + 13 


87. 7.049 + 1.6 


36. 4.6 + 17 


38. 81.22 + 3.276 


36. 920.07+46 


89. 246.3 + 93.473 



162. Write answers at sight: 

Note. — To multiply .042 by 100, the decimal point is moved two 
places to the right ; i.e. .042 x 100 = 4.2 ; .042 x 200 = 4.2 x 2 = 8.4. 



1. .042x200 

2. .13 X 300 

3. .014x50 

4. 8.1 x 60 



5. 40 X .7 

6. 25 X .8 

7. 234 X. 2 

8. .73 X 30 



9. .121x4000 

10. .061x500 

11. .03 X 1000 

12. .012x700 



NoTB. — Bemember that 369 + 1000 = ^f//^ = 869 thousandths =; ^9. 
To divide 869 by 8000, therefore, divide .869 by 8. 
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18. 369^-3000 17. 2460 -T- 3000 21. 4.68-!- 20 

14. 219-^300 18. 196-!- 4000 22. 30.5^-500 

15. 48.6 -f- 60 19. 6-i-500 28. 18.8-!- 200 

16. 1.89 -i- 90 20. 27.9-^300 24. 248-*- 4000 

163. Written Exercises. 

1. 1728-^1200 2. 172.8-^1200 3. 1.728-5-1200 

120 0)17.28/ 1200 )1.72/8 1200 ).Ol/728 

1.44 Ans. .144 Ans. .00144 Ans. 

Cancel the ciphers in the divisor, and remove the decimal 
point in the dividend a corresponding number of places to the 
left, prefixing ciphers if necessary. 

164. Divide: 

1. 2436-^3000 7. 45-!- 800 

2. 136.5-5-1300 8. 25.2-^240 

3. 84.8-^80 9. 345.6-!- 1200 

4. 100.1 -^ 700 10. 4004 -*. 110 

5. l-!-40 11. 5.28 -f- 60 

6. 2.2 -i- 50 12. 907.5-^-1500 

165. Oral Problems. 

1. I cut 8.72 yards of cloth into 8 equal pieces. How 
long was each piece ? 

2. I divided .75 of a pound of candy equally among 3 
girls. What part of a pound did each receive ? 

3. I divided .5 of a pound of cherries among 4 children. 
What part of a pound did each receive ? 

4. 49 rods is .7 of the distance round a field. How 
many rods of fence will enclose the field? 

6. 24 yards of matting cover .8 of my floor. How 
many yards more must I buy? 
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6. 40 pounds are .4 of my weight What do I weigh ? 

7. I spent 2.5 dollars, which was .5 of what I had. How 
mnch had I ? 

8. 36 square inches are .25 of a square foot. How many- 
square inches in a square foot ? 

9. A collector receives .05 of all the money he collects. 
How much did he collect to earn $15? 

10. At 75 cents each, how many chairs can be bought 
for«12? 

166. Written Problems. 

1. If 35.84 cubic feet of water weigh a ton, what will be 
the weight of 2458.6 cubic feet ? 

2. How many francs are there in $150? (A franc 
equals 19.3^.) 

3. If a barrel of flour costs $5.75, how many barrels can 
be bought for $ 258.75 ? 

4. If $ 640.05 are paid for 75.3 tons of coal, what is the 
price per ton ? 

5. There are 31.5 gallons in a barrel. How many bar- 
rels are there in 2787.75 gallons ? 

6. I have 96 cubic feet of wood; this is .75 of a cord. 
How many cubic feet in 1 cord ? 

7. A man earns $162 in 13.5 weeks. What are his 
wages per week? 

8. I bought a farm of 71.5 acres for $6220.50. What 
did it cost me per acre ? 

9. There are 2150.4 cubic inches in a bushel How 
many bushels are there in 9676.8 cubic inches ? 

10, The wheel of a bicycle is 7.25 feet around. How 
many times will it turn in going a mile, or 5280 feet ? 
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X7NITSD STATES MONET. 
TBAOTIONAIi FABTS OF A DOIJElAEU 

167. Oral Problems. 

1. How many 50-cent base-balls can be bought for $ 15 ? 

(15 ■*- i, f.6. 16 X 2) 

2. How many 75-cent base-balls can be bought for $15? 

(15 -*- J, te, 16 X }) 

3. At 75^ per pound, how much tea can be bought 
for$l? 

4. How many hats, at $1.25 each, can be bought 
for $15? (16 + li) 

6. Paid $16 for coffee at 25f^ per pound. How many 
pounds were purchased ? 

6. At SS^^ per pound, how many pounds of butter can 
be bought for $32? 

7. Find the number of yards of ribbon, at 12^^ per yard, 
that will cost $45. 

8. At 6{p per bar, how many bars of soap will cost $ 11 ? 

9. If 4 pieces of violet soap are sold for 25f!j how many 
can be bought for $ 9 ? 

10. $ 24 is paid for com at 75^ per bushel. How many 
bushels are bought ? 

11. I spent $ 30 for lace at 66|^ per yard. How many 
yards did Lbuy ? 

12. Eor $36 how many pairs of rubber shoes can be 
bought at 37^^ per pair? 

13. Oats are 62^fi per bushel. How many bushels wiU 
$40 buy? 

14. A farmer pays 87^^ per bushel for seed rye. If his 
bill amounted to $ 21, how many bushels did he purchase ? 
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15. A storekeeper sold $33 worth of collars, at 16}^ 
each. How many did he sell ? 

16. At the rate of 3 for 50^, how many collars can be 
bought for <p 25? 

17. Com is worth 20^ per can. How many cans will 
cost f 32 ? 

18. Find the cost of 35 yards of cloth, at $ 1.25 per yard. 

19. At $ 1.25 per yard, how many yards of cloth can be 
bought for $ 35 ? 

20. How many pairs of gloves, at $ 1.75 per pair, will 
cost $ 28 ? 

21. When coal is $ 5.25 per ton, how many tons can be 
bought for $42? 

22. Cost of 16 pairs of shoes at $ 2.75 ? 

23. 33 jackets at $3.33^? 24. 18 yards cloth at $ 2.16| ? 

25. Paid $ 26 for cloth at $ 2.16| per yard. How many 
yards did I buy ? 

26. Find the cost of 16 pairs of skates at $ 1.87^ per pair. 

27. If sheep cost $3.12^ each, how many can I get 
for $75? 

28. How many 25-cent balls can be bought for $ 8.75 ? 

29. Divide 775 by 25. 30. Divide $8.25 by 75^. 

31. How many square feet are there in a lot 96 feet long. 
100 feet wide ? In a lot 96 feet long, 25 feet wide ? 

82. Find the total cost of 82 head of cattle at $ 75 per 
head. 

33. How much must be paid for 32 cows at $37.50 each ? 

84. If sheep are worth $3.75 each, how much will a 
farmer receive for 32 sheep ? 

35. If a train goes at the rate of 25 miles per hour, how 
many hours will it take to go 675 miles ? 
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DSHOMnrATS HUMBBSS. 

NoTs. — For the tables of Denominate nomben used in these las' 
sons, see section 03, pages 43-44. 

168. Written Exeidses. 

1. Change 17 lb. 4 oz. to ounces. 

16 oz. 
Xl7 

112 
Since there are 16 ounces in 1 poond, in ^^ 

17 pounds there are 272 ounces, etc 272o7 

Add 4 oz. 

276 oz. Am. 

2. Change 37 gaL 3 qt to quarts. 

In this example, we are to multiply 4 4 qt. 

quarts (the number in a gallon), by 87, and 37 gal. 3 qt. 

to add 3 quarts to the product. In practice, \^\ q^. Ans. 

however, 4 is taken as the multiplier, and 

the three quarts are added in. We say 4 sevens are 28, and 3 are 81, 

writing the 1 ; 4 threes are 12, and 3 are 15. 

3. Change 45 bushels to quarts. 

Write as here shown, placing 4 pk. 8 qt. 

above pecks the number of pecks 45 bu. pk. qt. 

in a bushel, and above quarts the joa p^ 1440 qt. 

number of quarts in a peck. Multi- ^ -XAACi f 

ply 4 pecks by 46, and write the * ^ 

product, 180 pecks, in the proper column ; multiply 8 quarts by 180, etc 

Change: 

4* 63 qt. 1 pt to pints. 

5. 27 bu. 3 pk. to pecks. 

6« 48 pk. 7 qt to quarts. 

7. 84 pk. to pints. 

8. 7 mi. 60 rd. to rods. 

9. 13 hr. 20 min. to minutes. 
10. 18 wk. 3 da. to days. 
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11. Change 151 quarts to gallons and quarts. 
Write above 161 quaxts the number of quarts ^ q^ 

in a gallon. Divide 151 by 4 to obtain the num- ^e-* ±^ 

ber of gallons, 37. Write the remainder, 3, in 37 oal 3 at. AnA 

the column of quarts. 

12. Change 228 inches to yards and feet 

Divide the number of inches, 228, by 12, to 3 ft 12 in. 

obtain the number of feet, 19. Write this to 19 ft. 228 in. 

the left of 228 inches. Reduce to yards by divid- g ^ ^ ^ j^^ 
ing by 3. ^ 

13. 87 pints to quarts and pints. 

14. 250 feet to yards and feet 
16. 1650 rods to miles and rods. 

16. 864 hours to weeks. 

17. 296 quarts to bushels and pecks. 

18. 315 ounces to pounds and ounces. 

19. 743 months to years and months. 

20. 15^000 minutes to days and hours. 

21. Add 3 ft 6 in., 9 ft 5 in., 12 ft. 3 in. 

Write the feet in one column and the inches 3 ft. 6 UL 
in another. The sum of the column of inches is 9 ft. 5 in. 

14 inches, or 1 foot 2 inches. Write 2 inches, 12 ft. 3 in. 

and carry 1 foot to the next column. 25 ft. 2 in. Ans, 

22. 30 min. 15 sec. + 30 min. 18 sec. + 45 min. 24 sec. 

23. 9 yr. 3 mo. + 18 yr. 7 mo. + 22 yr. 2 mo. 

24. 19 wk. 4 da. + 7 wk. 5 da. + 8 wk. 

25. 9 mi. 169 rd. + 84 rd. + 3 mi. 67 rd. 

26. 7 yd. 1 ft. + 33 yd. + 19 yd. 2 ft 

27. 18gal.lqt +16gal. 2qt + 15gal. 3qt 

28. 5 pk. 3 qt + 6 qt + 7 pk. 1 qt 
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29. 24 bu. 3 pk. + 24 bu. 3 pk. + 24 bu. 3 pk. 

30. 12 qt. 1 pt. +12 qt 1 pt. +12 qt. 1 pt. + 12 qt. 1 pt. 

31. Multiply 12 qt. 1 pt. by 7. 

7 times 1 pint =7 pints =3 quarts 1 pint. Write ;[2 qt. 1 pt. 
1 pint in the proper column, and carry 3 quarts. ^ j 

7 times 12 quarts = 84 quarts. Carrying 3, we qt q^ 1 Dt Ans. 
get 87 quarts. 

32. 12 qt. 1 pt. X 4 37. 15 wk. 3 da. X 5. 

33. 24 bu. 3 pk. X 3. 38. 7 yr. 3 mo. x 10. 

34. 5 pk. 3 qt. X 9. 39. 40 min. 35 sec. x 2. 

35. 18 gal. 1 qt. x 8. 40. 9 ft. 5 in. x 12. 

36. 33 yd. 1 ft. X 6. 

41. From 25 ft. 3 in. take 18 ft. 7 in. 

Talce 7 inches from 1 foot 3 inches, or 25 ft. 3 in. 
16 inches. Carry 1 foot to 18 feet, making — 18 ft. 7 in. 
19 feet, etc. 6 ft. 8 in. Ana, 

42. 50 min. 13 sec. — 27 min. 30 sec. 

43. 12 yr. 1 mo. — 5 yr. 11 mo. 

44. 50 wk. 4 da. - 18 wk. 6 da. 

45. 25 ft. -18 ft. 7 in. 

46. 33 yd. 1 ft. - 18 yd. 2 ft. 

47. 240 gal. 1 qt. - 94 gal. 2 qt 

48. 83 pk. 3 qt. — 59 pk. 1 qt. 

49. 170 bu. 1 pk. — 85 bu. 2 pk. 

50. 135 qt. 1 pt. - 67 qt. 1 pt. 

61. Divide 87 gal. 2 qt. by 5. 

JDividing 87 gallons by 6, we get 17 gallons, 
and 2 gallons remainder. Change 2 gallons 5 )87 gal. 2 qt. 
to 8 quarts, add in 2 quarts, making 10 quarts. 17 gal. 2 qt. Ans, 
Dividing 10 quarts by 6, we get 2 quarts. 



Denominate Numbers. 97 

62. 60 min. 35 sec. h- 6 57. 387 gal. -i- 6 

53. 166yr. 9mo.-*-9 68. 222 bu. 3 pk. -♦- 9 

64. 73 wk. 2 da. H- 3 69. 150 qt. -♦- 4 

56. 50 mi. 136 rd. -♦- 7 60. 76 bu. -♦-S 

56. 253 yd. 1 ft-!- 10 

61. Divide 87 qt. by 43 qt. 1 pt 

Change the divisor to 87 pints. 43 g^ j p^\ gj ^^ 
Change the dividend to the same de- o<t T)f \i 74 *)f 

nomination. 87 pints is contained 2 — o a 

times in 174 pints. 

62. 50 min. 36 sec. -f- 10 min. 7 sec 

63. 78 bu. -*- 9 bu. 3 pk. 

64. 5 lb. 1 oz. -s- 9 oz. 

66. 14 ft. 2 in. -*- 1 ft. 5 in. 

169. Oral Exerdses. 

1. 3 pints is what part of a gallon? 

(3 pints is what part of 8 pints ? ) 

2. What part of a gallon is 1 qt 1 pt. ? 
8. Find the ratio of I to f. 

(Divide 10 fifteenths by 9 fifteenths.) 
4. Find the ratio of f to |. 

6. How many square feet in a rectangle 12 feet long, 13 
feet wide? 

6. ^ of a day is how many hours and minutes ? 

7. 14 ounces is what part of 2 pounds ? 

8. f foot is what part of a yard ? 

9. A strip of tape 3 yards long is cut into four equal 
pieces. How many feet and inches are there in each piece? 

10. At $ 30 per month, how much rent will be paid in 
1 year, 8 months ? 



98 Chapter Two. 

11. 2^ months is what part of a year ? 

12. At f of a dollar per pounds how much tea can I get 
for$l? 

13. How many square yards in a room 15 feet long, 18 
feet wide ? 

14. A lot is 25 feet by 100 feet. How many feet of 
fence will it take to enclose it ? 

16. 1 pk. 1 qt. is what part of a bushel ? 

16. 15 is what part of 4 dozen ? 

17. Reduce |f to lowest terms. 

170. Written Problems. 

1. Add 4 da. 6 hr., 9 da. 11 hr., 3 da. 7 hr. 

2. What part of a week is 1 da. 18 hr. ? 

3. If a man receives $ 60 interest per year, how much 
will he receive in 3 yr. 7^ mo. ? 

4. Reduce 3 da. 18 hr. to minutes. 

6. How many days and hours are there in 8100 
minutes ? 

6. -^ of a day is how many hours ? 

7. How many hours and minutes in .4 day ? 

8. A man receives $1456 per year of 52 weeks. What 
is his salary per week? 

9. Eind the cost of 1 bu. 1 pk. 1 qt. of potatoes at 8 
cents per half-peck. 

10. A piece of meat weighing 27 lb. 12 oz. is divided 
among 6 persons. How many pounds and ounces does 
each receive? 

11. How many bushels and pecks are there in 5 bags, 
each containing 1 bu. 1 pk ? 

12. How many gallons, quarts, and pints of ice-cream 
will be needed to give a half -pint to each one of 67 persons? 
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13. Find the cost of 7 lb. 10 oz. of tea at 40 cents per 
pound. 

14. From a bin containing 20 bushels of wheat there 
were sold 10 bu. 3 pk. How much remained ? 

15. How many yards in a mile ? How many feet ? How 
many inches ? 

16. A field is 16 rods long, 12 rods wide. How many 
square yards does it contain? What is the perimeter in 
rods? Infect? 

17. How many rails each 30 feet long will be needed for 
a single track road (two tracks) 40 miles long ? 

18. A boy steps 33 inches. How many steps will he take 
in going 2 miles ? 

19. December 20 the sun rises at Boston at 7.26 a.m. and 
sets at 4.30 p.m. How long is it between sunrise and sun- 
set? How much longer is the day at Charleston, S. C, 
where the sun rises at 6.58 a.m. and sets at 4.57 p.m. ? 

20. On June 21 the sun rises at Boston at 4.23 a.m. and 
sets at 7.40 p.m. On the same day it rises at Charleston at 
4.53 A.M. and sets at 7.11 p.m. What is the length of the 
day at each place ? 

KBASUSEMENTS. 

171. How many square yards in a floor 6 yards long, 5 
yards wide ? 

How many square yards in a ceiling 18 feet long, 15 feet 
wide? 

172. Written Ezeroises. 

1. How many square yards are there in a piece of 
ground 60 feet long and 30 yatds wide ? 

60 feet = 20 yards. In a plot 20 yards by 30 yards the area = 1 
square yard x 20 x 30 = 900 square yards, Ans, 
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Calculate the number of square yards in the following. 
First reduce each sdde to yards. 

2. 18 yd. by 21 yd. 7. 33 ft. by 36 yd. 

8. 54 ft. by 63 ft 8. 27 ft. by 96 ft. 
. 4. 72 in. by 108 in. 9. 54 ft. by 72 in. 

6. 19 yd. by 47 yd. 10. 48 ft by 45 ft. 

6. 67 yd. by 89 yd. 11. 54 in. by 72 ft 

First indicate the operations ; then cancel. 

12. Find the number of square yards in a room 18 ft 
4 in. long^ 22 ft. 6 in. wide. 

18 ft. 4 in. = 18J ft. =i|iyd. =~yd. 

22 ft. 6 m. =22} ft. =??iyd. =^yd. 
3 6 

6 

Area = l8q.yd.x5§x^. Canceling, 5L><i2 = ?Z5 = 46f 
9 6 ^' ffxQ 6 ^ 

Ans, 45f sq. yd. 

13. How many square yards in a room 13 ft. 1 in. long, 
27 ft wide ? 

13 ft. 1 in. = 157 in. =^ yd. 27ft.=9yd. 

Area=l sq. yd. xi^ x 9. 15I2L? = l^Z ^ 39 j. 
36 ?^ 4 * 

^ Ans, 39^ sq. yd. 

14. How many square inches in 12 panes of glass, each 5 
inches long, 7 inches wide ? 

15. A piece of cloth is 48 yards long, 24 inches wide* 
How many square yards does it contain ? 

16. A merchant imports 8 pieces of cloth, 36 yards to the 
piece. How many square yards of cloth are there, if it is 
32 inches wide ? 

17. A tight board fence 6 feet high surrounds a lot 25 feet 
front by 100 feet deep. How many square feet of boards 
in the front fence? In the back fence? In each side 
fence ? In the whole ? (Make diagrams.) 
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18. A loom is 18 feet long, 15 feet wide, 12 feet high. 
How many square feet in the floor ? 

Draw a rectangle to represent the ceiling. Write the dimeaaionB in 
their proper places, and write in the centre the number of sqoare feet 
in its surface. Draw diagrams of the four walls; give dimensions 
and surface of each. 

19. How many faces has a cube? If one edge of a cabe 
measures 4 inches, how many square inches are there in 
the entire surface ? 

Suppose you wish to make a cube out of a single piece of paste- 
board. Make a drawing to show the shape of the piece needed, 
without allowing anything for overlapping parts. 

20. The United States government charges a duty of 4^ 
per square yard on imported cotton cloth. What duty must 
the importer pay on a piece containing 24 yards, f yard 
wide? 

21. What will be the cost at $1 per square yard for 
making a sidewalk 12 feet wide and 30 feet long? 
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1. Copy the bill on the preceding page. Supply the 
missing amounts. 

2. Charles W. Wise has bought the following goods of 
Thos. F. Farley & Co. : 

Jan. 3, 1904, 50 pounds of sugar, at 5^^; 4 pounds of tea, 
at 62^^. Jan. 4, 10 pounds of coffee, at 32^^-, 2 barrels of 
flour, at $ 5.75. Jan. 9, 24 bars of soap, at 16}^; 42 pounds 
of starch, at 8^. 

Make out a bill dated Feb. 1, 1904. 

3. Make out a bill for the following articles bought dur- 
ing March and April. Supply the names of buyer and 
seller, also the dates: 

23^ yards of silk, at 80^; If yards of lace, at $2.40; 
64 yards of muslin, at 6Jf^; 8 spools of sewing silk, at 7^; 
4 pairs of stockings, at 65f^; 6 yards of linen, at 87^^; 
i dozen collars, at $2.10. 

4. Make out a bill for the following goods, bought 
June 15: 

3 cases of torpedoes, at $ 2.20 ; 12 boxes of firecrackers, 
at $1.62^; 3 gross pinwheels, at $1.35; 5 gross sky- 
rockets, at $ 3.25 ; 2 dozen balloons, at $ 2.25 ; 45 lanterns, 
at 9^. 

Note. — The date is written only at the top of the bill when all the 
articles are bought at one time. 

SHORT MSTHODS — RSVISW. 

If the school is to train for life, it must accustom pupils to use 
modes of calculation followed in the business world. 

In their previous work, pupils have employed $i instead of 26^, 
1} instead of 12^^, etc. They have, for instance, found the cost of 
32 pounds at 26f per pound, by multiplying $J by 32. While the 
result in example 4 is the same, 25 pounds at 32^, the analysis is dif- 
ferent. The following is suggested : 

100 pounds at 32^ would cost $ 32, ^ of 100 pounds would cost } of 
132, or 18. 

The rule generally given for the multiplication by 26 is to annex: 
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two ciphers to the multiplicand and to divide by 4. In practice, the 
ciphers need not be annexed actually or mentally. To multiply 19 by 
25, the pupil divides 10 by 4, getting 4 for quotient ; to this he annexes 
75 for the 3 remainder, getting 475 for the result. 

174. Oral ExeroiBes. 

1. Multiply by 25 : 

16, 19, 21, 23, 26, 29, 33, 36, 42, 48. 

2. How many square feet in a lot 84 feet long, 25 feet 
wide? 

3. What is the weight of 25 barrels of flour, each 
weighing 196 pounds? 

4. Find the cost of 25 pounds of coffee at 32^ per 
pound. 

6. What will a woman have to pay for 25 yards of silk 
at^l.'eOperyard? 

6. A man sold 25 cows at 4^44 each. How much did 
he receive for them? 

7. Multiply 64 by 12f 

8. Find the cost of 12^ bushels of wheat at 96^ per 
bushel. 

9. At $12.50 per barrel, how much should I pay for 
56 barrels of pork? 

10. How many pens in 12^ gross? (144 to gross.) 

11. Find the cost of 12^ pounds of tea at 56^ per pound. 

12. How many square yards in a field 96 yards long, 76 
yards wide? 

175. Sight Ezeroises. 

To multiply 427 by 25 the pupil considers 4 as the divisor. He 
writes on his paper 1, then 0, then 6, annexing 76 for the 8 remaining. 
Ans. 10,675. 

Example 6 : 26 x 686 is the same as 686 x 26. 

Example : To multiply by 250, consider three ciphers annexed to 
the multiplicand. 
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Exmmple 11 1 Divide by 8, annexing two ciphers to the qnotleiit 
when there is no remainder. Annex 12^ when the remainder is 1 ; 26, 
when the remainder is 2 ; etc 

Example 10 : Consider three ciphers annexed and divide hy & 

Write only the answers : 



1. 


837x 25 


8. 


25 X 2174 


15. 


12Jxl084 


2. 


763 X 26 


9. 


837 X 250 


16. 


12^X2196 


3. 


934 X 26 


10. 


763 X 250 


17. 


12^x3670 


4. 


608x 26 


11. 


864x 12J 


18. 


12^x6281 


6. 


25x 686 


12. 


776 X 12^ 


19. 


864 X 126 


6. 


25 X 301 


13. 


236 X 12J 


20. 


776 X 125 


7. 


25x1039 


14. 


404x 12^ 


21. 


126 X1020 



176. Sight ExendseB. 

Papils do much unneceaaary vork in reanangliig namben and In 
writing fractions oyer again with a common denominator. A few of 
tbeae examples sliould be written on the blackboard from time to time, 
and the teacher should require the pnpil to write nothing bat tha 
answers. 

Add: 

1. 3i + 5t 4. l^ + ^ 7. 8I + 6J 

2. 4J + 8i 6. 7f + 9,Sf 8. 16J + 8i 

3. 9| + 7* 6. 5f + 2| 9. 9| + 5t 

177. Subtract at sight : 

10. 23^-19f 14. 9J^-2} 18. 36| -8J 

11. 16| - 9f 16. lOi-5^ 19. 11^ -6J 

12. 18| - 3i 16. l^-S^ 20. 43^ -8f 

13. 15| - Si 17. 27^-7^ 21. 60J -4J 
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178. Multiply at sight, 18f X 4 

} X 4 =5 8. 4 eights are 82, and 8 are 86 (put down 6). 4 ones 
are 4 and 8 are 7 (put down 7). Ana, 76. 

The pupil should write only the answers. 

22. 27^ X 10 27. 16f x 3 82. 37^ x 3 

23. 33^ X 12 28. 13^ X 4 33. 46f X 6- 

24. 16f x8 29. 20^x11 84. 23^x4 

25. 17Jx8 80. 401x6 36. 17| x 6 

26. 19|x6 81. 16|x7 

179. Dinde at sight. 

When the divisor is an integer less than 12, the pupil should not 
. reduce the mixed number in the dividend to an improper fraction* 
To divide 246f by 8, the pupil first gets the whole number of the 
quotient 82, he then divides f by 8. Ana. S2\. 

In dividing 248} by 4, the pupil obtahis 62 as the quotient of 248 
l^ 4 ; he then finds { of }, which is f Ans. 62}. 

In dividing 202} by 5, the quotient is 40, and the remainder is 2}, 
which is reduced to ). One-fifth of this is }. Ans. 40}. 

In dividing 183} by 6, the quotient is 80 with a remainder of 8}, 

An8. 30}f. 

41. 8 )37^ 46. 7}9735j. 

42. 9 )48} 47. 10)87^ 

43. 6)25t 48. 4 )66» 

44. 7 )10^ 49. 3 )94}. 

45. 6 )75j- 50. 5 )m 

SIGHT APPROXIMATIONS. 

180. Give approximate answers in whole numbers. Solye 
for the exact answers. 

1. 17^ X 3ff ; or, about 17 x about 4. 

2. 25^ ■+■ ff ; or, about 25 -s- ^ nearly. 



«¥• i 


o£A^ = «. 


36. 


3)45f 


87. 


i)^ 


38. 


12)36]^ 


39. 


S)7^ 


40. 


11)83* 
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3. 6ix6i 7. 799fJ^-!-99H 

4. 300,^ + lltf 8. 7^x7t^ 

5. 86|xH »• ^ixlliV 

6. 36J-J-3H 10. 64^ Xf 

181. Give answers in whole numbers : 

1. 5.76 X 9.999; or, 5.76 x 10 nearly. 

2. 24.002 -h .4999 ; or, 24 -s- nearly f 

8. 26.125x11.834 7. 799.9 x .103 

4. 36.843-!- 6.106 8. 7.999x7.999 

5. 86.4-!- .983 9. 7.001x12.003 

6. 32.04x6.001 10. 64.001 -i- .249 

182. Give the cost, approximately, of: 

1. 49 horses at $ 199 each. ($200 x 49.) 

2. 199 yd. 2 ft. 11 in. of cloth at $2.60 per yarcL 

3. 3 lb. 16 oz. of butter at 25^ per lb. 

4. 398 coats at $ 12 each. 

5. 7 bu. 3 pk. 7 qt. potatoes at $2 per bushel. 

6. 798 base-balls at 25 cents each. 

7. 19 gal. 3 qt. 1 pt. alcohol at $2.49 per gallon. 

8. 995 lb. tea at 59f cents per pound. 

9. 7 houses at $4995 each. 

10. 507 pounds of hay at 99 cents per 100 pounds. 

183. Oral Seview Exerdses. 

1. What is f of 60? fof35? 

2. A man sold a boat for $ 8, which was ^ of what it 
cost him. What did it cost him ? 

3. A man having $ 35, gave away ^ of it. How much 
had he left? 
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4. How many inohes are there in | of a yard ? f of a 
yard? | of a yard? 

6. If 6 eggs cost 12 centS; what will 6 dozen cost ? 

6. How much is f less ^ ? | less \ ? 

7. Change to improper fractions : 7f , 9^, 6^, 2^, 6^. 

8. How many apples at 2^ apiece are worth as much as 
4 peaches at 5f apiece ? 

9. Which is the greater and how much : f of $ 24, or | 
of $25? 

10. Change to mixed numbers : ^, ^, f{, ^, ^. 

11. There are 45 pupils in school and ^ of them are girls. 
How many are boys ? 

12. AddS^andZf 6| and 7|. 

13. If it takes 5 men 15 days to do a piece of work, how 
long will it take 10 men to do it ? 

14. What will 2 bushels of corn cost, if ^ peck costs 15 
cents? 

15. If it costs 25 cents to set one shoe, what will it cost 
to shoe a span of horses all around ? 

16. Bought 5 yards of ribbon at 16^, and 3 yards of linen 
at 75^, and gave a two-dollar bill. What was my change ? 

17. If 7 yards cost 84^, how many yards can be pur- 
chased for $ 1 ? 

18. If 6 oranges cost 15^, how much will 8 cost ? 

19. 1^ pecks of peanuts cost $0.48; what will one quart 
cost? 

20. Two boys walked in opposite directions ; one walked 
6 miles an hour, the other 4 miles an hour. How far apart 
were they in six hours ? 

21. If f of a yard of cloth cost 6^, how much cloth can 
be bought for 40 f ? 
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22. At ^ a dollar per day for board, how many days' 
board can you get for $ 7.50 ? 

23. Charles picked ^ peck of berries^ William ^ peck^ 
and Alfred ^ peck. How much did they all pick ? 

24. How much more is f of 80^ than f of 75P ? 

25. A boy bought 3^ pounds of butter for his mother^ 
How many ounces did he buy ? 

26. If a man is 60 years old now, how old was he 22 
years ago ? 

27. Mary works 4 hours and 40 minutes, and Nellie 
works 2 hours and 20 minutes. How many hours do they 
both work ? 

28. If you should receive 15 cents at one time, 26 cents 
at another time, and 14 cents at another time, how much 
would you receive in all ? 

29. If you had | of a dollar, and should buy a pound of 
soda for 8^ and a pound of tea for 45^, how much would 
you have left ? 

80. If you give a boy 9 10, how many mills do you give 
him? 

81. 50-12-9-19=: 

32. 72—7 times 9 = what number? 

33. 45 is how much less than 5 times 12? 

34. (f of 80) + 25 = 

35. (35 + 15) -(14-*- 9) = 

36. f = how many sixths ? 

87. 2^ = how many fourths? 

88. Give the exact divisors of 20. 40. From } take \o 

89. Give the three factors of 30. 41. 2^ + | — J=s 
42. At 12 cents a dozen, what will a gross of buttons cost? 
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48. How maay incli cubes will exactly cover a square 
foot of surface? 

44. What does f of anything mean ? 

46. 1 gallon 2 quarts and 1 gallon 1 quart are how many 
quarts? 

46. If 4 yards of muslin cost 48 c«nts, how much will 
one-third of a yard cost ? 

47. Paid $4.86 for 6 bushels of rye. 'What was the price 
per bushel ? 

48. Bought 3 dolls at 49 cents each. Total cost ? 

49. If 12 hats cost $7y what will be paid for 36 hats ? 

60. If 2 pounds and 5 ounces butter cost 74 cents^ what 
will be the cost of 3 pounds and 2 ounces ? 

61. How many bottles holding 1} pints will be needed to 
contain 2\ gallons ? 

52. A bag of flour contains J of a barrel of 196 pounds. 
How many pounds does the bag contain ? 

53. What will be the cost of a dozen heads of cauliflower 
at the rate of 2 for 25 cents ? 

54. Twenty examples are given out. A pupil that cor- 
rectly answers all receives 100 per cent. What per cent 
will a pupil receive that solves 16 examples ? 

56. A woman receives $ 40 interest a year. How much 
does she receive in 3 years and 6 months ? 

66. A man bought some cows at $ 35 each, and the same 
number at $ 45 each. What was the average price ? 

67. A girl received 100 credits in each of three studies, 
and 80 credits in the fourth. What was the total number 
of credits in the four studies ? What was her average ? 

68. A square floor contains 144 square feet. How many 
feet long and wide is it ? 
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59. } yard cloth costs 9 f • What is the price per yard ? 

Note. — In diyiding one fraction by another mentally, reduce both 
to their common denominator. 

] price of a yard = I }. A P^<^ ^^ ^ y^^ = ^ A* Multiplying by 
12, 8 times price of a yard = 1 9. 

60. Aroanowningfof a vessel sells I of his share. What 
part of the vessel does he then own ? 

61. A barrel contains 196 pounds of flour; the barrel 
weighs 24 pounds. What is the weight of both? 

62. A &mily uses 3^ pounds of sugar per day. How long 
will 2^ pounds last ? 

68. How much will be the cost of 3 pounds of 25-cent coffee 
and 1 pound butter at 36^ ? 

64. If f of a pound of candy costs 30^, what will be the 
cost of f of a pound ? 

NoTB. —6 eighths cost 80^, what will 7 eighths cost ? 

65. A tailor has a piece of cloth containing 2} yards ; he 
sells 1| yards. What part of the piece does he sell ? 

66. How many quarts in 1 bushel 1 peck and 1 quart? 

67. Reduce |f to lowest terms. 

68. 24^ yards of cloth are used for 7 coats. How many 
yards in each coat? 

69. If cloves are worth 20f^ per J pound, how much will 
be paid for 7 ounces ? 

70. At 3 oranges for 5^, what will be the cost of 1^ 
dozen oranges? 

71. My purchaise amounts to $1.29. I give the store* 
keeper a $2 bill. How much change do I receive? 

72. A bushel of nuts was sold for 5^ per quart How 
much money did it bring ? 
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73. How many days in the summer months, June, July, 
and August ? 

74. John had 40 cents. After earning 24 more, he spent 
his money for marbles at 4 cents each. How many did he 
buy? 

75. George was sent to the store with 50^. He bought 
6 pounds of rhubarb at 2^ a pound, and two bunches of 
radishes at 5^ a bunch. How much money had he left ? 

76. At $ 10 a ton what will be the cost of 1000 pounds ? 

77. There are 16 rooms in a building with 50 desks in a 
room. How many desks in all ? 

78. Edgar earned $2.75 one week, and $2.50 the next 
week. How much did he earn in both weeks ? 

79. $ 6 is f of how many dollars ? ^ 

80. Charles began work at 2.45 p.m. and stopped at 
5.15 P.M. How long did he work ? 

81. 29 + 18 + 30 + 9 + 8-1-7=? 

82. i of 22 is how many times 4 ? 

83. Bought a horse for $45 and a saddle for $35, and 
then sold them, gaining $20. For how much were they 
sold? 

84. Add these numbers : 12, 15, 9, 13, 11, 7, and 24. 

85. If you buy 6 yards of tape at 7 cents a yard, and 
4 yards of silk at 7 dollars a yard, what will you give for 
both tape and silk ? 

86. Bought 8 firkins of butter for $72, and gave 2 of 
them for 9 yards of cloth. What was a yard of the cloth 
worth? 

87. Mr. Brown mixed 3 pounds of black tea worth 40 
cents a pound with 1 pound of 60-cent green tea. What is 
the mixed tea worth a pound ? 
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184. Written Beview EzerobeB. 

1. In 6987 days how many minutes ? 

2. Find the cost of 1;588,000 pounds of coal at 95.98 
a ton. 

3. Hov many cords of wood, at $ 7.85 a cord, can be 
purchased for 9 59,730.66 ? 

4. Divide 9 3,245,530 by 468. 

5. Bought 8 bushels 3 quarts valuable seed at seven 
dollars and eight cents a quart How much did the seed 
cost? 

6. What is the cost of 19 gallons 2 quarts of cologne hi 
90^ a quart? 

7. Divide J of f 60,800 equally among 75 persons. 

8. Bought a house for $23,650, and land for $73,640. 
For how much must I sell them to gain $ 4500 ? 

9. Find the greatest common divisor of 45 and 135. 

10. A grocer bought 7200 gallons of oil, one-third of it 
leaked out, and he sold the remainder at 25 cents a gallon. 
How much did he receive for it ? 

11. From two and four-tenths yards take .445 of a yard. 

12. Add the numbers from 490 to 505 (inclusive). 

13. If 56 pounds of sugar cost $3.08, what will 24 pounds 
cost? 

14. If 42 gallons 3 quarts 1 pint of cream cost $ 27.44, 
what will 32 pints cost ? 

15. A man's bill at a provision store was $ 6.66. He 
had bought two pecks of peas for $0.54 and some beans for 
$0.36. The rest of the bill was for sirloin steak at $0.32 
per pound. How many pounds of meat had he bought? 

16. From 1,890,070 take 990,979. 

17. If a train travels 45 miles per hour, how far will it go 
from half-past 9 in the morning to a quarter of 7 in the 
evening ? 
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18. A mechanic saved $ 35 per montli for 11 months, and 
$ 20 the twelfth month. His expenses averaged $ 3 each 
day of the year. What were his daily wages for the 300 
days he worked ? 

19. A 160-acre farm consists of 5 fields. The first con- 
tains 17.38 acres, the second 29.4 acres, the third 35.073 
acres, the fourth 25.875 acres. How many acres are there 
in the fifth field ? 

20. How many seconds in 7 hours 15 minutes ? 

21. Find the total cost of 2 dozen rockets at $7.50 per 
gross, 3 dozen Eoman candles at $9.60 per gross, and 24 
dozen pinwheels at $ 1.35 per gross. 

(1 gross = 12 dozen.) 

22. Three lots of tea were sold for $330. The second 
contaiued twice as much as the first, and the third three 
times as much as the first. The third lot contained 330 
pounds. Find the selling price of the tea per pound. 

23. A barrel of molasses contained 40 gallons. One- 
fourth of it leaked out. If the molasses cost 45 cents per 
gallon, what price must be charged for the remainder so 
that there will be no loss? 

24. If 12^ dozen rockets cost $ 5.75, what will 15 dozen 
cost? 

25. Show by drawings that ^ = 1^9 ^^^ ^^^^ i = I* 

26. Write the first five prime numbers that are greater 
than 7. ' 

27. Find the greatest common divisor of 1220 and 2013. 

28. Find the least common multiple of 12, 15, 14, 6, 21, 
21, and 24. 

29. Find the prime factors of 1140. 

80. Add 3^, I, f and | of 7^. 

31. From 14^ pounds of butter, 5f pounds were sold to 
one person and 3^ to another. How much remained ? 
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32. A man bought 4 bushels of wheat for 3f dollars. 
What fraction of a dollar did one bushel cost? 

33. If f of a bushel of oats will last a horse one day, 
how long will 4^ bushels last? 

34. In two months Ann will be 16 years old. How old 
was she nine months ago ? 

35. A boy has to walk from his home to a house If miles 
east of his home, from there to a place 2^ miles west of his 
home, and then home. How far has he to walk ? 

36. I lost ^ of my money, then found f of what I had 
lost, and then had 64 cents. How much had I at first ? 

37. Quotient 24|, divisor 3f. What is the dividend? 
The product is 2|, and one factor is |. What is the other 
factor ? 

38. Bought 3^ yards of muslin at 7 cents a yard, 5^ 
yards of ribbon at 3^ cents a yard, and 2\ yards of cloth at 
f 1.75 per yard, and gave a ten-dollar note in payment. 
How much change did I receive? 

39. Write seven million nine thousand nineteen. 

40. A milliner sells 3 pieces of ribbon at 18 cents per 
yard. They measure 4J yards, 3f yards, and 5^ yards 
respectively. What does she receive for the ribbon ? 

41. How many feet and inches in ^Aj^ of a yard ? 

42. To make powder, a man mixes 7^ pounds of saltpetre^ 
1^ pounds of sulphur, and as much charcoal as sulphur. 
How many pounds of powder will there be ? 

43. Four men form a partnership ; the forst furnishes ^ 
of the capital, the second |, and the third -^j. What frac- 
tion of the capital is furnished by the fourth ? 

44. I pay 15 cents more for a half-pound of tea than I 
pay for a quarter-pound of the same tea. What is its price 
per pound ? 
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45. After doing f of a piece of work, a man requires 3 
days more to finish it. How many hours does he take to do 
the whole work if he works 8 hours per day ? 

46. If 1 pound 7 ounces of coffee cost 46 cents, what will 
3 pounds 9 ounces cost ? 

47. Add 6 hours 60 minutes and 17 hours 10 minutes. 

48. 15 men do a piece of work in 10| days. How long 
would it take 5 men to do the same \^ork? 

49. To make a cloak, 3 yards of cloth 1^ yards wide are 
required. How much cloth f yard wide would be required? 

• 50. In 3 years 4 months a gas company manufactures 
4,200,000 cubic feet of gas. How many cubic feet are 
manufactured per year ? 

51. If 2f dozen hats cost |80, what will be the cost of 3 
hats? 

52. A boy hires a boat at 20 cents per hour. How 
much should he pay if he uses it from 20 minutes before 9 
A.M. until 10 minutes past 1 p.m. ? 

53'. A and 6 kill an ox. A takes | and 6 the remainder. 
If B's share weighs 361^ pounds, what is the weight of the 
ox? 

54. A grocer buys 30 dozen eggs at 18 cents per dozen. 
He sells them at the rate of 15 eggs for 25 cents. What is 
his profit ? 

55. How many cents in ^^ of a dollar ? 

56. What fraction of 18f is 6f ? 

SnooBSTiON. — What fraction of 18 is 6 ? Which is the divisor ? 

57. A farmer buys a horse for $ 140, and sells it at an 
advance of 3^ of the cost. What is the selling price ? 

58. In 1903, A was 36 years old and B was If times 
as old. In 1894, B was how many times as old as A ? 
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69. From the sum of 18^ and 25} take their difference. 

60. If 2f acres of land cost $220, what will be the cost 
of 17f acres? 

Note. — Indicate the operations, and cancel. 

61. A can do a piece of work in 6 days, B can do it in 6 
days, C can do it in 6 days. How long will it take all 
three working together ? 

62. Find the value of i-^4^^. 

63. A man sold a horse for f of its cost, losing $40. 
What did the horse cost him ? 

64. I have an oblong piece of land which is 96 feet long 
and 72 feet wide. There are three gateways; one is two 
feet wide, one is three feet wide, and the other is four feet 
wide. How many feet of fence will it take to go around 
the field? 

65. Add: « 83.34; $67.58; $50.37; $62.50; $35.75; 
$62.50; $35.75; $63.81; $67.59; $86.37; $37.50; 
$15.09; $57.32; $49.63. 

66. A boy bought a suit of clothes for $2l, boots for 
$3.50, overcoat for $15, and gloves for 50^. Paid for 
these things in work at $1.25 per day. How many days 
did he work ? 

67. If $ 36.53 will buy 6^ yards of cloth, how much will 
^ yard cost ? 

68. If two quarts of peaches cost 25^, what will half a 
bushel cost? 

69. How many geographies at 90^ apiece can be bought 
for $54? 

70. Find the least common multiple of 6, 24, 32, 48, 96. 

71. Add: 87.5; 7004.3; 500.004; 21,090; 5040.29. 
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72. Spent $290 for horses^ $286.75 for oarriages, 
f 150.80 for harness, and $12.75 for blankets. Gave 4 
fifty-dollar bills and 2 one-hundred-dollar bills. What did 
I still owe? 

73. How many bushels of oats will a span of horses eat 
in 4 weeks, if they eat 24 quarts a day? 

74. How many bottles, each holding ^ pint, will it take 
to hold 725 gallons and 2 quarts of oil ? 

76. How many pounds of rice at 12^ a pound, will pay 
for 4 bushels 2 pecks of nuts at 8^ a pint? 

76. A man had f 600. He bought a horse for 9 ^^^9 a 
carriage for $ 190.12, and a harness for $ 40.76. He then 
gave away ^ of what he had left. What did he stiU have? 

77. Find the greatest common divisor of 18, 24, 36. 

78. The least common multiple of 12, 20, and 30. 

79. Find the cost of 18,756 feet of lumber at $30 per 
1000 ft. 

80. A field is 14.25 rods long by 7.4 rods wide. What is 
its area in square rods ? 

81. A* rod is 16.5 feet; how many feet are there in 24 
rods ? How many rods are there in 231 feet ? 

82. How many marks are there in $100? (A mark is 
equal to 23.8 cents.) 

83. Add 3 and 4 tenths, 96 thousandths, 100 and 5 thou- 
sandths, 27 hundredths. 

84. From 2700 take 27 hundredths. 

85. Multiply 8 and 4 tenths by 9 and 25 hundredths. 

8«. Divide 96 and 75 hundredths by 322 and 5 tenths. 

87. A load of hay, at 75 cents per 196 pounds, cost 
913.9a What was the weight of the hay ? 
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88. The ciroumference of a circle is 3.1416 times the 
diameter. How many inches in the circumference of a 
circle whose diameter is 20 inches ? 

*89. Show by a diagram the number of pieces of wire | 
yard long that can be made from 4 yards of wire. 

90. Show by a diagram that three-fourths of 1 is equal 
to one-fourth of 3. 

91. If two-thirds of a yard of material will make an 
apron, how many aprons can be made from two yards ? Show 
by a diagram. 

92. A boy paid 6 cents for three-eighths of a pie. What 
would be the cost of the whole pie at the same rate? 
Make a drawing. 

93. Seven-eighths of an 
acre of land is sold for 
$140. What is the price 
of an acre? 
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DECIMALS. 

185. Freliminarj Exercises, 

1. Write seven tenths as a common fraction. As a 
decimal. 

2. Write three hundredths as a comm^bn fraction. As a 
decimal. 

3. Write thirty-one thousandths as a common fraction. 
As a decimal. 
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4. Bead the following : 






.3 


.09 


.043 


.17 


.007 


.241 



6. Write each of the foregoing decimals as a common 
fraction. 

186. dotation and Unmeration of Decimals. 

1. 7 tenths, or ^, is written .7. 

2. 3 hundredths, or -j-J^, is written .03. 
8. 53 hundredths, or ^^, is written .53. 
4. 9 thousandths, or -nftnT* ^^ written .009. 
6. 19 thousandths, or ji^, is written .019. 

6. 419 thousandths, or ^^, is written .419. 

7. 67 ten-thousandths, or -pNinsf ^^ written .0067. 

8. 1031 hundred-thousandths, or ^^g^^ , is written .01031. 

Note. — In the foregoing examples, it will be observed that the num- 
ber of places to the right of the decimal point is equal to the number 
of ciphers in the denominator of the correefponding common fraction. 

187. Write the following as decimals : 

1. 314 ten-thousandths. 

Since Yvijin ^^ ^ denominator containing four ciphers, the decimal 
must have four places ; a decimal cipher must be written after the 
decimal point. Ans, .0314. 

To write a decimal, write the numerator, and from the rights 
point off as many decimal places as there are ciphers in the 
denominator, prefixing decimat ciphers, if necessary. 

Note. — Ciphers between the decimal point and the first significant 
figure of the numerator are called decimal ciphera. 
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8. 217 hundred-thousandths. 

8. 83 hundredths. 

4. 7 millionths. 

5. 34^ thousandths. * 

6. 27 ten-thousandths. 

7. 325 and 7 thousandths. 

Ana. 826.007. This is called a mixed decimal^ which consists of an 
integer and a decimaL 

186. The word and is used in reading mixed numbers or 
mixed decimals to separate the integer from the common 
fraction or the decimal. 

8. 42 and 56 hundred-thousandths. 

9. 150 and 62 millionths. 
10. 489 and 3 hundredths. 

189. Bead the following: 

1. .0346. 

Since there are four decimal places, the denominator is 1 with four 
dpheiB, 10000. Ana. 346 ten-thousandths. 

2. 65415 6. 25.006347 

3. .000209 7. 3.259 

4. 60.0207 8. .002468 

5. 684.007 9. 200.0035 

200.0036 read as 200 and 35 ten-thousandths might be mistaken for 
236 ten-thousandths. It should be read 200 units and 35 ten-thou- 
sandths, or 200 whole number and 35 ten-thousandths. 

10. 1000 0006 12. 2300.00021 

11. 300.075 13. 400.000007 



122 



Chapter Three. 



190. Ohanging Oommon Fraotions to Deoimals. 
Reduce |/^ to a decimal. 

. -fj means 3 -i- 32. Performing the indicated division, 
we obtain the quotient .09375. ^ = •09375, Ans. 

Divide the numerator, toUh the necessary ciphers 
annexed, by the denominator. The number of 
decimal places in the quotient will he equal to the 
number in the dividend. 



.09375 
32)3.00000 
288 
120 
96 
240 
224 
160 
160 



Reduce to decimals : 




1- Th, 


8- TJ^ 


2- t^ 


®* 4Ht 


3. i. 


10. Yiftnr 


*• M 


11. « 


6. ii 


12- Th 


«• A 


13. V 


7. ^ 


1*- « 



15. 
16. 
17. 
18. 
19. 
20. 
21. 



UTS" 

W 

nnr? 



191. Ohanging DedmalB to Oommon Fraotions. 
What is the denominator of a decimal fraction ? 

What prime numbers are contained in 10 ? What are the 
only factors of 10 ? The prime factors of 100 ? Of 1000 ? 

Can Y^ be reduced to lower terms ? Why ? Can yf^ 
be reduced to lower terms ? Why ? Can y^Jfo- be reduced 
to lower terms ? How can we tell by merely looking at a 
decimal whether or not it can be reduced to a common 
fraction of lower terms ? 

192. Written EzeroiBes. 

Reduce the following to common fractions — lowest terms. 
Do not find the greatest common divisor. 

1. Reduce .0064 to a common fraction — lowest terms. 

.0064 = tAW = ^ih = jh, ^ns. 
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S. Bednoe .039 to a common fraction. 

This cannot be redaced to lower tenns, since 89 is not divisible bj S 
or 5. 

3. Bednce .900 to a common fraction — lowest terms. 

Omit the decimal point. Write in the form of a oommxm 
fradionj and reduce to lowest terms. 

Ciphers at the right of a decimal cancel ciphers In the denominator ; 
they do not, therefore, affect the value of the decimal, and they should 
be omitted. 

193. Reduce to common fractions : 



1. 


.0076 


8. 


.37600 


16. 


.0009 


s. 


.36 


9. 


.144 


16. 


.816 


8. 


.0276 


10. 


.0006 


17. 


.16626 


4. 


.44 


11. 


.27 


18. 


.0375 


6. 


.03126 


12. 


.027 


19. 


.00626 


6. 


.486 


13. 


.00366 


20. 


.096 


7. 


.3760 


14. 


.96 


21. 


.326 



ADDITION OF DECUALS. 

194. Add the following, reducing the common fractions 
to decimals. 

1. 18} + 9.084 + 26Jkr + 163 + 2.09 + .0975 

18.76 
9.084 
Write the decimals so that tenths, hondiedths, etc., 25.06 
stand in the same colomn, etc. 163. 

2.09 
.0976 
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Write the numbers ao that decimal poirUa stand in a column. 
Add as in integers, and place the point in the sum direcUy 
under the points above, 

2. 275^ + 58.64 + 8.6796 + 30i. + 8f + 99 

3. 84^ + 9S^ + 3,i^ + .rmir + 684.1 + i 

4. 250 + 1875.93 + 16f + ^ + 608.94 + .0006 
6. 8.6796 + 96.8 + 18f + 34^ + 1876 

6. 40^^ + 7.2832 + 86.3 + 128.46 + 2^ 

7. 640 + 1.32 + . 576 + T,flftnr + 68A + 395t 

8. 5.308 + .25 + 567.8 + 8.4825 + 49.796 + 8^ 

9. 7.08 + 23.04 + 8^ + . 348 +3^ + 7.00019 
10. 83^ + 8| + 507 + 28ji^ + 6.8819 

SUBTRACTION OF DECIMALS. 

195. Give answers in decimals: 

1. 275.3 -87A 

275.3 

Arrange the decimals as in addition, tenths under r^„ ^ 

tenths, etc. ^ '^^ . 

188.26 Ans. 

Write the numbers so thaJt the decimal point of the suhtror 
hend is directly under the decimal point of the minuend; sub- 
tract as in integers, and place the point in the remainder 
directly under the points above. 



/ 



2. 


3871-99.0127 


7. 


2346-346^1 


8. 


1000— nAnr 


8. 


168^- 64.8769 


4. 


62.366-481 


9. 


618.42 -'676i 


6. 


198^-13.6431 


10. 


1847H-344tH 


6. 


24A-9T**tr 


11. 


622.6-6.243 
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196. OialFroUemB. 

1. Beduce -^to b, decimal. 

2. Express the decimal .3^ as a simple fraction. 

3. What decimal of a ton is 126 pounds ? 

4. One hundred fifty marbles are diyided among a certain 
number of boys. Each receives 12 and there are 6 remaining. 
How many boys are there ? 

6. Express the decimal .62^ as a simple fraction. 

6. What decimal of a peck is 7 quarts ? • 

7. If 8 men can do a piece of work in 6 days, in how 
many days can 4 men do it ? 

8. If Maria spends $ .75 a day^ in how many days will 
she spend f 9 ? 

9. If you had 3.^ oranges to divide among your friends, 
giving each J of an orange, to how many friends would you 
give? 

10. ^ of 14 is ^ of what number ? 

11. Change .75 yards to feet and inches. 

12. At 16|^ a yard, what will 12 yards of ribbon cost ? 

13. At 80^ a pound, what do 4 ounces of tea cost ? 

14. If I have 12 yards of ribbon, to how many girls can I 
give I of a yard each ? 

15. A boy lives 10} rods from his school. How far does 
he walk in a day to attend two sessions of school ? 

197. Written Problems. 

1. In the written number 54,372, the value expressed by 
the 5 is how many times the value expressed by the 2 ? 

2. Find the sum of two and twenty-five thousandths, 
five and twenty-seven ten-thousandths, forty-seven and one 
hundred twenty-six millionths, one hundred fifty and seven 
ten-millionths. 
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8. In a mass of alloy weighing 291.42685 pounds, there 
were found 40.0921 pounds of silrer, 160.09090 pounds of 
copper, 22.002 pounds of iron, and .426900 pounds of zinc. 
The remainder was lead. What was the weight of the lead ? 

4. How many bushels of oats at f of a dollar a bushel 
will pay for f of a barrel of flour at f 5.40 a barrel ? 

6. Add 3.684; 19.5; .00875; 15,863.625; 8.7; and 
100.4875. 

6. Change to a common fraction in its lowest terms 
.009375. Change |^ to a decimal. 

7. If f pound of tea costs f ^, how many pounds can be 
bought for f 7.50? 

8. Change to common fractions .0075 and .625. 

9. Change to decimals -j^, ^, and 5|, and add the results. 

10. Reduce to common fractions, and then find the sum 
of the common fractions : .12^, .3^, .16f . 

11. Add three hundred seventy-six t^n-thousandths, forty- 
fire hundred-thousandths, five hundred sixty-eight thou- 
sandths, fourteen and fifteen hundredths. 

12. At 24 cents per gallon, what will be the cost of 16 
gal. 3 qt. of milk ? 

MULTIPLICATION OF DECIMALS. 

198. Give answers in decimals : 
1. MiUtiply .000486 by 29.5. 

Place the units* figure (9) of the multiplier under the last figure (6) 
of the multiplicand. 486 millionths multiplied by 2 tens gives a prod- 
uct of 972 hundred-thousandths, or .00972 ; place the /wyvjo/. 
right-hand figure (2) of this product under the 2 of the *^^^ 
multipUer, etc. ?M 

The result, .0143370, contains seven decimal places, '00972 
which is equal to the six in the multiplicand plus the one 4374 

!n the multiplier. Rejecting the unnecessary cipher at ^^30 

the right, the product is .014337, Ana. .0143370 
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2. Multiply 29.6 by .000486. 

The units* figure of the multiplier may be 
considered as zero. 

Ans. .014337. 
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29.5 

0.000486 
.01180 
2360 
1770 
.0143370 



Multiply as in whoU numbersy and from the right of the 
product point off as many decimal plaices as there are decimal 
places in both fatitors. 



Multiply : 



1. 


24.76 X 


3.02 


2. 


98^ X 


.00046 


3. 


148^ X 


12.6 


4. 


380^X 


.012 


6. 


.09376 X 


1.48 



6. 1.876 X ^ 

7. 3,48 X 4.8666 

8. .43i X 1,1^ 

9. 192.38 X. 238 
10. 26.4 X .016 



DIVISION OF DBCIMALS. 



199. 1. Divide 7.346 by .29. 



Make the divisor a whole number by moT* 
ingtlie decimal point two places to the right, 
which multiplies the divisor by 100 ; and make 
a corresponding change in the dividend. Di- 
viding 734.5 by 29 gives a quotient of 26.3275+. 
Since the quotient is to be limited to three 
decimal places, 8 followed by a minus sign is 
substituted for the 7, to indicate that the 
fourth decimal figure is at least 5. 



25.327 
/29)7/34.600 
68^ 
164 
146 
96 
87 
80 
68_ 
220 
203 
17 
Am. 26.328- 
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8. Divide 753 by 4.18. 



BemoTing the decimal point in the divisor 
two places to the right multiplies the divisor 
by 100. Annex two ciphers to the dividend. 

As the fourth decimal figure in the quo- 
tient is greater than 5, the 3 is changed to a 
4, followed by a minus sign. 

Ana. 180.144- 



3. Divide .8756 by 4326. 

The decimal point in the quotient is placed 
over the new decimal point in the dividend, 
the necessary decimal ciphers being sup- 
plied. A + sign is placed after the last 
quotient figure to show that the next quo- 
tient figure is less than 5. 



180.143 

4/18.)763/00.000 
418 




18.20 
16 72 
1480 
1254 
226 
0002024 + 

4326).8756000 
8652 
10400 
8652 



Ana. 



17480 

17304 

176 



MaJce the divisor a whole number by removing the dedrtuil 
pointy and make a corresponding change in the dividend. 
The number of decimal places in the quotient wiU be equal to 
the number in the dividend as changed. 



200. Written ExeroUeB. 






Divide: 






1. 4.054 -}- 18.26 


10. 


62.478 + 4279 


2. 123.5 + 384 


n. 


346.26 + 64.8 


3. 471 + 5.325 


12. 


9.1342 + 208.3 


4. .3126 -H .©134 


13. 


1784 + 29.67 


6. 12.346 -^ .ed47 


14. 


343.71+1.127 


6. .8756 -^ 4.322 


16. 


83.087 + 5.37 


7. 8 H- 122 


16. 


137.84 + 7.91 


8. .3678 -H .9126 


17. 


38.9008 + .623 


9. 48.46 + .089 


18. 


.81074 + .0091 
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201. Solve by short division : 

1. Divide 18.766 by 3000. 

Cancel the ciphers in the divisor, thereby 
dividing It by 1000. Move the decimal point 
in the dividend three places to the left, which 
divides it by 1000. Place the decimal point 
in the quotient under the new decimal point 
in the dividend. 



8gg0 )>O18/756 

.006262 Ans. 



2. 


48.36-1-4000 


11. 


48.64^200 


8. 


.4824-1-12000 


12. 


.00631 -K 90000 


4. 


11.011 -H 700 


13. 


96.61 -t-*60 


6. 


3.6604-.- 90 


14. 


87.6 -^ 500 


6. 


46.63 -^ 1500 


16. 


183.276 •+• 10000 


7. 


130.13 -^ 1100 


16. 


1.7632 -F 1600 


8. 


.8712-^60 


17. 


1.5639-!- 130 


9. 


3.076 -J- 6000 


18. 


614.4^120 


10. 


.07066 -t- 140 


19. 


.8008 ---7000 



202. Perform indicated operations. 

Change the diviaor to a whole number, making corresponding 
change in the dividend. Cancel. 



2. 



8. 



34.2x/gy^ ^2394 
.249 X 3.92 



.088 X .72 

288 

.6876 X .27 
.081 



6. 



234 .001 
2i£ixJ2?=.234 

urn 

3.1416 X 2.3 
.7864 

7.72x66 
19.3 

460x23.8 
1.19 
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34.3 X 8.1 2.75 x .Sftl 
• .49x100 * 1.1x6 

,. .576 X 6.3 ,- .306 x 8.75 

14.4 x25 .9 X 68 

203. Reduce to common fractions — lowest terms. 

1. Eeduce .3^ to a common fraction — lowest terms. 

.8} is a complex decimal ; that is, a decimal and a common fraction 
written together. It may be written as the complex fraction >Ji, 
which means 3^ -i- 10. 

NoTB. — A complex fraction is one which has a fraction in the 
numerator or in the denominator or in both. 

2. Eeduce .006^ to a common fraction — lowest terms. 

.006i = . 00626 = xTftftfcff; 
dividing both terms by 26, we get jH^ ; 
dividing both terms by 26, we get y^, Ans, 



8. .33^ 


6. .01^ 


9. m 


4. .16| 


7. .06J 


10. ,76|| 


6. .142f 


8. .833^ 


11. .037^ 



204. Oral Exercises. 

1. Divide 6 by .03. 

2. f is what part of 2 ? • 

3. What is the product of one hundred by one-hundredth? 

4. Subtract 25 thousandths from 5. 

5. What will 150 pounds of coffee cost at the rate of 3 
pounds for 50 cents ? 

6. What will be the cost of 3 pecks of cherries at 2 
cents a pint? 
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7. DiTidefbyf 

8. At 3 oranges for 5 cents^ what will be the cost of 4 
dozen oranges? 

9. If a man walks ^^ of a mile in 10 minutes^ how far 
can he walk in an hour and a half ? 

10- A woman bought 12 yards of cloth at 70^ a yard ; 
she paid f 6 in cash, and the rest in butter at 20^ a pound. 
How many pounds of butter did she give ? 

805. Viitten Ezerdses. 

1. Diyide the sum of .736 and 1.2854 by their difference. 

2. Divide .1 by .2, and .35 by 35, and find the product 
of the quotients. 

3. Reduce -^^^ to a decimal, and divide it by .3125. 

4. Divide .12096 by .032. 

5. Multiply .00273 by 3000.456, and divide the product 
by .08. 

6. Divide 12.3125 by .000625. 

7. Divide 51.5 by 412, and 412 by 51.5. 

8. Multiply 31.5 by 27.9, and divide the product by 
9.765. 

9. Reduce i:?^. 

3 + i 

10. FindthevaJueof:5021xa004 

.024 

11. What will be the duty on 175 kilograms of wool at 
33 cents per pound ? (1 kilogram = 2.2046 pounds.) 

12. How much is the fraction | increased or diminished 
when 2 is added to each of its terms (numerator and denom« 
inator) ? 
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13. Find the cost of 360 meters of cloth at 91.10 pei 
yard (1 meter = 39.37 inches). 

14. Find the cost in United States money of 386 hats at 
24 francs each (1 franc = 19.3 cents). 

15. Find the cost in United States money of 480 meters 
of cloth at 1.10 marks per meter (1 mark = 23.8 cents). 

16. A merchant bought 30 pieces of cloth^ each contain- 
ing 41.6 yards, for f 3.875 per yard, and 25 pieces of 36.8 
yards each, for $ 4.125 per yard. He sold the entire lot for 
f 3.96 per yard. How much did he gain or lose ? 

17. An importer received a box of chemicals weighing 
122 grams, each gram containing 15.432 English grains, on 
which he paid a duty of $.05 per grain. What was the 
amount of duty ? 

18. A dealer exported 374.319 bushels of corn, receiving 
in exchange coal at the rate of 1 ton of coal for 15.124 
bushels of corn. How much coal did he receive? 

19. .75 is what part of 3.25 ? 

20. Eeduce .005025 to a common fraction. 

UNITED STATES MONEY. 
206. Written Exercises. 

1. Find the cost of 24,400 bricks @ $ 6.25 per M. 

M means 1000. 24,400 = 24.4 M. Since the cost per thousand is 
$6.25, 24.4 thousand will cost 24.4 times $6.26. 

2. 760 pounds of hay @ 95 cents per cwt. (100 pounds) 

($.95x7.6) 

8. 48,600 laths @ $ 2.80 per M. 
. 4. 39,250 stamped envelopes @ $21.30 per thousand. 
6. 1875 pounds of straw @ 68 cents per cwt. 
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6. 108,745 Philadelphia bricks @ $22 per M. 

7. 14,860 oranges @ 75^ per hundred. 

8. 2376 eggs @ 13J^ per dozen. 

9. 4500 cigars @ « 35 per M. 

10. 28 dozen wax candles @ $ 13.50 per gross (144). 

Solve by cancellation where possible : 

11. 38,648 pounds of wheat @ 90^ per bushel (60 pounds). 

Since there are 60 pounds in a bushel, 88,648 pounds = 

$.00 

^5^ bushels. At 00 cents per bushel, the cost is tW^J§?i§ etc. 
60 *- » 6)21 

NoTB. — In cancelling, be careful not to strike out a cipher in 60 
and one in .90, without inserting a decimal cipher. 

12. 18,964 pounds of coal (g $5 per ton (2000 pounds). 

13. 48,576 pounds of oats @ 36^ per bushel (32 pounds). 

14. 69,104 pounds of rye @ 91^^ per bushel (56 pounds).' 

15 . 74,816 pounds of com @ 4S\ ^ per bushel (56 pounds). 

DENOMINATE NUMBERS. 

207. Written Ezerdses. 

1. Change 12 pounds and 9 ounces to ounces. 

Since there are 16 ounces in 1 pound, in 12 

pounds there are 12 times 16 ounces, or 192 ounces. ^ ^ 

. ^ 16 oz. 
In 12 pounds 9 ounces, there are 192 ounces + 9 

ounces, or 201 ounces. 12 lb. 9 OZ. 

The work may be arranged in this way. Above 201 oz. 

the ounces, write the number of ounces in a pound, 

viz. 16. Multiply 16 ounces by 12, adding in the ^^^- ^^^ °2. 

9 ounces. 
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Change: 

1« 20 rods and 3 yards to yards. 

t. 2 miles to yards. 

a. 3 days and 17 hours to hours. 

4. 24 minutes and 15 seconds to seconds. 

&. 8 tons and 1675 pounds to pounds. 

6. 43 gallons and 8 quarts to quarts. 

7. 75 gallons to pints. 

8. 19 bushels and 3 pecks to pecks. 

9. .03125 ton to pounds and ounces. 
10. i yard to feet and inches. 

906. Written Exercises. 
Change: 

1. 975 ounces to pounds and ounces. 

2. 3d6 inches to yards. 

8« 517 hours to days and hours. 

4. 1694 seconds to minutes and seconds. 
6. 9314 pounds to tons and pounds. 

6. 987 pints to gallons, quarts, and pints* 

7. 1485 quarts to pecks and quarts. 
a. 185 pecks to bushels and pecks. 

5. 840 hours to weeks. 

10. 12 hours to the fraction of a week. 

11. 28 inches to the fraction of a yard. 

12. 10 ounces to the decimal of a pound. 

13. 3 quarts to the decimal of a busheL 
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90B. Writtan EzaraiBefl. 

Add: 

1. 13 lb. 6 OZ. 10 02s. + 9 oz. + 6 oz. = 26 oz. = 1 lb. 9 oz. 

5 lb. 9 oz. Write 9 ounces and oany 1 to column of 

25 lb. 10 oz. pounds. Am. 44 lb. oz. 

6. llbu. 3pk. 
6 bu. 2 i^L. 



2. 


19 yd. 1 ft 

2 ft 

3 yd. 1 ft 


8. 


5 min. 30 sea 

11 min. 25 sec. 

9 min. 18 sec. 


4. 


4 ft. 9 in. 
2 ft. 6 in. 
7 ft 7 in. 


6. 


18 gal. 3 qt 

9 gal. 1 qt 

2qt 



7. 


1 pk. 6 qt 

1 pk. 7 qt 

6qt 


8. 


3 wk. 5 da. 
6wk.6da. 
1 wk.3da. 


». 


11 T. lee*. 

4T. 9831k 
176eB». 



210. Subtract: 

^^ g ju Change 8 lb. to 7 lb. 16 oz. 

4 Ih. 7 oz. 16 oz. - 7 oz. = 9 oz. 



2. 


15 yd. 1 ft. 
9 yd. 2 ft. 


3. 


17 hr. 
9 hr. 50 min. 


4. 


1 yd. 1 ft. 1 in. 
2 ft. 9 in. 


B. 


25 gal. 1 qt 
6 gal. 3 qt 



7 lb. - 4 lb. = 3 lb. Jm. 3 lb. 9 oz. 

6. 89 bu. 2 pk. 
67 bu. 3 pk. 

7. 3 pk. 2 qt 

2 pk. 7 qt. 

8. llwk. Ida. 
9 wk. 5 at. 

9. 5T. 89&ft. 
1984 B^ 
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211. Multiply: 

1. 12 lb. 7 oz. X 3 

8 times 7 ounces are 21 ounces, or 1 pound 6 ounces. Write 6 
ounces. 8 times 12 pounds are 30 pounds, and 1 pound to carry are 
87 pounds. An8. 37 lb. 6 oz. 

2. 3 hr. 10 miiL x 7 7. 7 min. 18 sec x 10 

3. 4 T. 986 lb. X 11 8. 9 gal. 3 qt x 2 

4. 7 bu. 3 pk. X 9 9. 2 ft. 9 in. x 8 

6. 3 wk. 4 da. X 4 10. 1 yd. 1 ft. 6 in. x 6 

6. 4 yd, 1 ft. X 6 11. 3 yr. 4 mo. X 7 

212. Divide: 

1. 91b. 2oz.^2 

} of pounds is 4 pounds and 1 pound remainder, qvq ^y^ n 

or 16 ounces. Add to this 2 ounces, giving 18 ounces \ „ ' ^ 

^ ^ ^. .^ J , ^ ^« r I 4 lb. 9 oz. 

for the dividend. } of 18 ounces is ounces. 

Ans, 4 lb. 9 oz. 

2. 31 gal. 2 qt. -*-9 7. 19 ft. 2 in. ^- 10 

3. 19 hr. 21 min. ^- 3 8. 34 T. 936 lb. -s- 4 

4. 26 bu. 1 pk. -i-6 9. 17 wk. 1 da. -$-6 

6. 41 min. 44 sec. -*- 8 10. 52 yd. ft. 9 in. -*- 11 

6. 18yd.2ft.-i-7 11. 23 yr. 4 mo. -*- 7 

218. Divide: 

1. 18 lb. 4 oz. by 4 lb. 9 oz. 

18 lb. 4 oz. = 292 oz. 
4 lb. 9 oz. = 73 oz. 
292 oz. -t- 78 oz. = 4, Ans. 

NoTB. — Change the divisor and the dividend to the Mine denomi- 
nation. The answer is an abstract number. 
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%. 16 yd. by 2 yd. 2 ft. 
8. 51 hr. 36 min. by 6 hr. 27 min. 
4. 47 min. 42 sec. by 5 min. 18 sea 
ft. 84 yr. 7 mo. by 12 yr. 1 mo. 

6. 19 da. 3 hr. by 2 da. 3 hr. 

7. 3 mi. 40 rd. by 125 rd. 

8. 103 T. 808 lb. by 8 T. 1234 lb. 

9. 52 gal. 2 qt. by 3 gal. 2 qt. 
10. 68 bu. 1 pk. by 5 bu. 1 pk. 
!!• 30 ft. 8 in. by 1 ft. 11 in, 

12. 52 yd. 9 in. by 4 yd. 2 ft. 3 in. 

13. 51 wk. 3 da. by 2 wk. 6 da. 

214. Oral Problems. 

1. What will be the weight of 16 hams that average 10 
lb. 5 oz. eaeh ? 

2. From a chest of tea containing 54 pounds there were 
sold 27 lb. 7 oz. How many pounds remain ? 

3. Seven bushels of potatoes are divided among 8 per- 
sons. How many pecks and quarts does each receive ? 

4. How many square inches in the surface of a sheet of 
paper measuring 11 inches by 13 inches ? 

6. How many feet and inches in ^ yard ? 

6. What decimal of a pound is 14 ounces ? 

7. A man buys a bushel of hickory nuts. After he sells 
2 pk. 4 qt., what fraction of the bushel has he left ? 

8. A dealer puts 30 gallons of milk in cans holding 
1 qt. 1 pt. each. How many cans does he fill ? 

9. At f 24 per month, how much rent will a man pay 
in 1 year and 5 months ? 
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10. 75 hundredths of a pound is how many ounces f 

11. How many feet in 5 rods ? 

12. 7 qt. 1 pt. of milk is divided among 5 people. How 
many quarts and pints does each receive ? 

13. What, fraction of 2 lb. 3 oz. is 1 lb. 4 oz. ? 

14. Three-eighths of a ton is how many pounds ? 

15. Change 9 hr. 36 min. to the fraction of a day, 

215. Written Problems. 

1. 32 hams weigh 464 pounds. What is the average 
weight ? 

2. 595 gallons of oil are put into 14 barrels. How many 
gallons and quarts does each contain ? 

3. If there are 42 gallons and 2 quarts in a barrel of oil, 
how much oil will there be in 15 barrels ? 

4. A piece of cloth containing 57 yards is divided 
equally among six persons. What is the length of each one's 
share? 

6. How many minutes in a day ? 

6. July 1 is the last school day. How many days' 
vacation will there be, if school begins September 6 ? 

7. How many hours and minutes are there from half- 
past 3 Saturday afternoon to a quarter before 9 Monday 
morning? 

8. How many steps, 2 ft. 6 in. long, must a man take 
in walking 1200 feet ? 

9. A man owns a plot of ground 420 feet long, 240 feet 
wide. How many rods of fence will be required to enclose 
it? 

10. A train goes from Jersey City to Washington, 228 
miles, in 4 hr. 12 min. How many miles an hour does it 
travel ? How long does it take the train to go one mile ? 
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11. On Monday a boarding-house uses 3 gallons 2 quarts 
of milk; on Tuesday, 4 gallons; on Wednesday , 3 gallons 
1 quart; on Thursday, 4 gallons 2 quarts; on Friday, % 
gallons ; on Saturday, 5 gallons 2 quarts ; on Sunday, 3 gal- 
lons. How much is used during the week, and what is the 
average per day ? 

12. June 21 the sun rises at New York at 4.38 ±.u. and 
sets at 7.40 p.m. How long is the night ? 

13. From 3} bushels take 3 pecks. 

14. What is the number of rods in the perimeter of a 
field 206 ft 3 in. wide and twice as long ? 

MKASUfiXMBHTS. 
216. Written Exerdses. 

How many square inches in each of the following rec- 
tangles? Sirst change each dimension to indies. 



1. 


42 in. by 36 in. 


6. 


9 ft. by 11 ft 


2. 


71 in. by 18 in. 


7. 


27 in. by 30 in. 


3. 


3 ft. 1 in. by 4 ft. 2 in. 


8. 


65 in. by 92 in. 




NoTB. — 37 in. by 60 in. 


9. 


7 ft. 3 in. by 2 yd. 


4. 


6 ft. 3 in. by 6 ft. 4 in. 


10. 


3 yd. by 6 ft 6 in. 


6. 


12 ft. by 18 ft. * 




(106 in. by 78 in.) 



217. How many square feet in each of the following rec- 
tangles ? First change each dimension to feet, or to feet and 
a fraction. 

11. 18 ft. by 24 ft 16. 3J ft by 4 ft 

12. 36 in. by 4 ft ^^' 3 ft. by 1^ yd. 

(3 ft by 4 ft.) 17. 42 in. by 4 ft 

13. 6 yd. by 8 yd. 18. 25 ft by 17 ft 6 in, 

(18 ft by 24 ft) 19. 42 in. by 48 in. 

14. 1 yd. by 48 in. 20. 13 yd. by 16 yd. 
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218. How many square yards in each of the following 
rectangles ? Change each dimension to yards, or to yards 
and a fraction. 

21. 18 yd. by 25 yd. 26. 36 yd. by 24 in. 

22. 15 yd. by 1 yd. 1 ft 27. 17 ft. 6 in. by 32 in. 

23. 27 ft. by 36 ft. 28. 22 ft. 9 in. by 18 in. 

24. 54 ft. by 2 ft. 6 in. 29. 108 in. by 90 in. 
26. 24 yd. by 27 in. 80. 180 ft. by 54 in. 

219. Oral Exercises. 

1. If a table is 3 yards long and 2 yards wide, how many 
square feet in it ? 

2. If it takes 24 yards of carpet, a yard wide, to cover a 
floor, how many yards J yard wide will be needed for the 
same floor ? 

3. How many square inches in ^ of a square foot ? 

4. A room is 21 feet long and 18 feet wide. What will it 
cost, at 5 cents per yard, for a strip of moulding around the 
walls? 

6. How many square yards of carpet would be needed 
for the floor of the above room ? 

6. A field is 40 rods long and 26 rods wide. What is the 
distance around it ? 

7. What will it cost to carpet a room 18 feet long, 15 feet 
wide, at 75 cents per square yard ? 

8. What is the cost of fencing a lot 24 rods long by 20 
rods wide, at $1.12^ per rod? 

9. My field is 100 rods long and 75 rods wide. How 
much is it worth at $ 2 a square rod ? How much will it 
cost to fence it at $ 1 a rod ? 

10. How many yards of fence will be required to enclose 
a rectangular field 98 yards long and 50 yards wide? 
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Wiittts ProUflBUk 
Make a diagram in each case : 

1. A lot 25 feet by 100 feet has on it a house 25 feet by 
55 feet. How many square feet are there left for a yard ? 

2. How many square feet are there in the floor of a 
room 24 feet long, 18 feet wide ? 

3. How many square yards are there in the ceiling of 
the same room ? 

4. Find the number of square yards of plastering needed 
for the end wall of a room 18 feet wide, 9 feet high, after 
deducting for two windows each 6 feet high, 4J feet wide. 

5. How many square yards of plastering will be needed 
for the opposite wall of the same room, 18 feet wide, 9 feet 
high, after deducting for a door 7 J feet high, 6 feet wide ? 

6. Calculate the number of square yards of plastering 
needed for two side walls of a room 24 feet long, 9 feet 
high, after deducting for a fireplace 6 feet square on one 
side. 

7. A house 30 feet by 60 feet, with an addition 15 feet 
square, is built upon a lot 100 feet square. How many 
square feet of ground are covered by the building ? How 
many square feet remain for a garden ? 

8. Measure the top of a brick and calculate the number 
of square inches in its surface. How many square inches 
in the surface of the bottom of the brick? Measure one 
side, and calculate its surface. How many square inches 
are there in the surface of the opposite side? How many 
square inches in each end ? 

9. Measure a crayon box, and calculate the number of 
square inches in each face. 
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10. Calculate the number of square feet in the floor of 
the classroom. In the ceiling. In each side walL In each 
end wall. 

11. What will it cost to put moulding around a room 
shaped like the drawing, allowing 3 inches on eyerj comer 
for matching, the moulding being worth 5f ^ a foot? 
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12. The circumference of a circle is 3.1416 times the 
diameter. What is the diameter of a circular track 1760 
yards in circumference ? Find to two places of decimals. 

13. Show the difference between 2 square inches and 2 
inches square. 

14. How many paving tiles 6 inches square are needed to 
cover a floor 18 feet long, 10 feet wide ? 

15.. How many flagstones, each 4 feet long and 2 feet 
wide, will be needed to lay a crossing 32 feet long and 6 
feet wide ? What will be the cost of them at the rate of 
$50 for 100 stones? 
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AUIAS OF SI6HT-AH6IXP TSIAN6LB8. 

S21. FroIiiDixiftiy Ezeroiflei. 

The square shown in the diagram is divided into two parts 
by a diagonal One side of the square measures 10 feet 

1. Mark in each triangle its area. 




BMtanglA. 

2. Divide a rectangle 20 feet by 12 feet into two parts 
by a diagonal. Mark in each triangle its area. 

3. Draw a right-angled triangle 3 inches by 4 inches. 
Calcxdate its area in square inches. 

4. How many square yards in the sur- 
face of a right-angled triangle whose base 
measures 30 feet, and whose perpendicular 
measures 22} feet? X » a 

222. ▼rittsa SxaraiieB. 

Find the area in aqiuire feet of the following right-angled 
triangles. (Change each dimension to feet) 

1. Base 20 yards, perpendicular 30 feet 

.Area = 1 square foot x } (60 x 80) = 900 square feet, An$. 

The nun^ber of square feet in the area of a rigU^ngUd 
triangle is equal to one-half the product of the number offset 
in the base by the number of feet in the perpendicular. 




X44 
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5. Base 16 inches, perpendicular 3 feet. 

3. Base 30 inches, perpendicular 1 yard. 

4. Base 3 feet 6 inches, perpendicular 5 feet. 

6. Base 2 yards 1 foot, perpendicular 1 yard 9 inches 

6. Base 50 yards, perpendicular 36 yards. 

7. Base 112^ feet, perpendicular 30 yards. 

8. Base 90 inches, perpendicular 2 feet. 

9. Base 12}- yards, perpendicular 13^^ yards. 

10. Base 1 rod, perpendicular 7^ feet. 

11. Base 33^ feet, perpendicular 18 feet 6 inches. 



BILLS. 
223. Philadelphia, Sept, 24, 1905. 

Mb. William J. Hublet, 

To JoHK J. Petit & Son, Dr. 



To 50 U). Pipe 
To S Fouucet8 
To 1 Sink 
To jf dayf^ Labor 



75f\ 
$4.75 



75 



1. Copy and complete the above bilL 

2. Albert Janson has done 3^ days^ work, @ f 3.50 per 
day, for Ephraim Whitlock. He charges for 860 feet lumber, 
at f 2 per hundred; 5 x)ounds of nails, at 9^ per pound; 
3 locks, @ 50^; 2 bolts, at 10^. Make out his bill. 

8. A gardener furnishes 3 rose bushes, at 75^; 4 grape- 
yines, at 50^ ; 11 fuchsias, at 30^ ; 25 pansies, at 10^. He 
charges % 3.25 per day for 2| days' labor. Make out his bill. 
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4. An upholsterer charges $ 3 per day for repairing some 
furniture. He supplies 6 pounds of hair, at 50^ per pound ; 
17 yards of plush, at $ 1.75 per yard; 3 papers of tacks, at 
10^ ; cord, gimp, etc., 47^. He works 4 days. Make out 
his bill. 

NoTB. — The foregoing bills are for work done and materials sup- 
plied. Notice how the heading differs from those in Arts. 108 and 173. 

6. Make out and receipt a bill for four articles bought 
to-day by John Harrigan from Metz and Fagan, grocers 
(Art. 103). 

6. Make out a bill containing ten items bought by Mrs. 
A. S. Jacobs, at different times during October, 1905, from 
Frederick Looser & Co., dealers in dry goods (Art. 173). 

7. Make out a bill for labor done and materials furnished 
by Joseph Minew, gardener. 



FERC£NTA6X. 

224. Per cent means himdredtiis. 

Six per cent means six hundredths, yf^, or .06. It is writ- 
ten 6%. 

225. Oral Exerdses. 

1. What is 6% of 200? 

6% means xfi^. To find 6% of 200, we multiply 200 by yf^, or 
200 X .06. Ana. 12. 

2. What is T^ of 300? 6. 6% of 160 
8. Find .06 of 400 7, 6% of 250 
4. 6 per cent of 600 8. 6% of 125 
6. 6% of 60 9. 69^ of 76 
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la 6% of 60 16. ^% of 600 

11. 6% of 160 17. {% of 600 

18. 4^ of 126 18. 2^% of 600 

18. 7% of 500 19. 3\% 0^400 

14. 5% of 240 20. 1% of 400 

16. l<jh of 600 21. 9^ of 90 

In aolTing azamplea in percentage, the work is freqaenUy aliortened 
Vy changing the per cent to » oommon tection in iH lewaat termg. 

S96. Wliat fraction equals : 

1. 25% 6. 20% 9. e|% 

2. 12^% 6. 60% M. 37|% 
8. 33t% 7. 6i% 11. 62J% 
4. 16|% 8. 3i% 12. 87i% 

227. 1. Vmd 50% of 96. 

60% of 90 = i of 96 = 48, .ilM. 

2. 25% of 72 10. 150% of 140 

8. 12^% of 120 11. 2S0% of 140 

4. 6i%of 48 12. 126% of 140 

6. 33^% of 36 IS. 1% of 140 

6. 16^% of 126 14. 1% of 350 

7. 8j^%of 72 16. 2% of 360 

8. 100% of 140 16. 3% of 350 
». 200% of 140 17. 4% of 350 
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228. Written ProblemB. 

NoT>. — The pupils should find but little difficulty in solving these 
problems, which will serve to show a few applications of percentage. 
There is no need of preliminary explanation of terms the meaning of 
which can readily be determined from the contezU 

1. A merchant sells a lot of cotton for 9 1872.50. He 
receives 2% of this amount for selling it. How much does 
he receive ? He receives 1 1872.60 x .02. 

2. How much will it cost me to insure goods to the 
amount of 9 18^760 at one per cent ? 

3. A dealer imports books worth $ 548.40, on which he 
pays duty to the government at the rate of 25 fc What is 
the amount of the duty ? 

4. Eighty per cent of a class of 55 pupils are promoted. 
How many are not promoted ? 

6. A man buys a house for $ 16,000 and sells it at an 
advance of 3 per cent over the cost. How much does he 
gain? 

6. A clerk spends for rent 18 per cent of his income of 
9 1850 per year. What rent does he pay ? 

7. A girl spelled correctly 95 per cent of 60 words. 
How many did she miss? 

8. Tea costing 40 cents per pound is sold at a profit of 
50 per cent What is the selling price ? 

9. I loan 9 600 at 6^ interest per year. How much in- 
terest should I receive from January 1, 1903, to January 1, 
1905? 

10. I loan a person f 600 on July 1, 1903. He agrees to 
pay me 5% of the amount loaned per year as interest. How 
much interest should I receive July 1, 1904 ? 

11. A house is valued at f 6000. How much taxes must 
the owner pay at the rate of $1.25 per $100 valuation ? 
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INTESEST. 

229. Oral EzeroiBes. 

NoTB. — A prelimioary talk with the class should develop the iact 
that a person hiriDg a horse is charged for its use, say so much an 
hour ; that a person hiring a house is charged so much a month or a 
year for its use. A person borrowing money is also charged for the 
use of money. As the sum charged for the rent depends upon the 
size and value of the house, so the sum charged for the use of money 
depends upon the sum loaned. 

A charge for use of money is called inferest The siim on 
which the interest is paid is called the principal. The price 
or raie is a certain per cent for a year. 

!• What will be the interest on $ 100 for 1 year at 4% ? 
«100x.04 = «4,^n«. 

3. On $200 for a year at 5% ? 
8. On $ 300 for a year at 6% ? 

4. On $400 for a year at 7% ? 
6. On $ 260 for a year at 4% ? 

At 4% per year, what will be the interest : 

6. On $200 fori year? 

7. On $ 300 for 2 years ? 

8. On $ 100 for 3 years ? 

9. On $ 200 for 1| years ? 

10. On $200 for 1 year 6 months ? 

11. What will be the interest on $ 200 for 3 years at 5% ? 
The interest for 1 year will be f 200 x .06, or f 10 ; for three years 

it will be 3 times 9 10, or f 30, Ans. 

12. On $300 for 2 years at 6% ? 
18. On $ 400 for 6 years at 3^ ? 
14. On $ 100 for 5 years at l^f^ ? 
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16. On $ 260 for 2 years at 4% ? 

16. On $ 100 for 1 year 6 months at 6% ? 

17. On $ 200 for 3 months at 4% ? 

At 4% per year, what will be the interest: 

18. On $ 200 for 6 months ? 

«200x.04xi. 

19. On $300 for 4 months? 

20. On $ 400 for 3 months ? 

21. On $ 300 for 2 months ? 

22. On 9 150 for 1 month ? 

23. Find the interest on 9 24 for 1 year at 5%. 

24. On $ 36 for 1 year at 4%. 
26. On $ 67 for 1 year at 3%. 

230. Written Exerdses. 
Find the yearly interest on : 

1. $286.50 at 4^^ $286.50 

Multiply the principal by the rate, 4%, written as !5* 

ft decimal. $11.4600 

Am, $11.46. 

2. $485 at 6% 12. $168at3|% 

3. $375.40 at 5% 13. $244 at 5^% 

4. $379 at 3% 14. $890 at 7^% 

5. $486 at 4^% 15. $63.76 at 4% 

6. $186.75 at 4% 16. $937.60 at 6% 

7. $199.50 at 2% 17. $980.40 at 6% 

8. $636 at 3^% 18. $159.60 at 2|% 

9. $84.70 at 6% 19. $ 1357.37 at 7% 

10. $93.25 at 8% 20. $ 2146.18 at 4^% 

11. $1257 at 7% 21. $369.40 at 3f% 
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Find the interest on : 

4F 290 for 2 years at 4%. 

The interest for 1 year is 9290. 

♦ 11.60. Multiplying by 2, we M 

get the interest for 2 years, 9 11.60 interest for 1 year 

♦ 23.20. 2 

A118. 9 23.20 interest for 2 years 

MvUiply the principal by the rate expressed as hundredths, 
and this product by the time expressed in years and fraction 
of a year, 

22. 4^1400 for 3 years at 4^%. 

23. 4^2840 for 4 years at 5%. 

24. 9 1250 at 6% for 3 years. 
26. 9 5360 at 5|% for 2 years. 

26. 9 380 at 3% for ^ years. 

27. 9 780 for 1 year 4 months at 6%. 
Note. — \ year 4 months = 1 J year. 

28. 9 2560 for 2 years 6 months at 5%. 

29. 9 1025 for 3 years 3 months at 4%. 

30. $ 1296 for 7 months at 7%. 
Note. — 7 months = -f^ year. 

31. $648 for 5 months at 5%. 

32. $ 275 for 4 months at 3%. 

33. $ 1000 for 11 months at 6%. 

231. Oral Problems. 

1. I bought a house for $4000, and sold it for 80% of 
the cost. For what did I sell it ? 

2. A merchant whose income is $2000 a year spends 
75% of it. How much does he save? 
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8. John has $ 30 in the bank, Mary has 16|% as much. 
How much has Mary ? 

4. If I buy goods for $ 400 and sell them at a loss of 
Bfcf how much do I lose ? 

6. A farmer had 100 sheep and sold 20% of them. How 
many did he sell ? 

6. Cloth shrinks 5% of its length in sponging. What 
is the shrinkage of a piece which contained 40 yards before 
sponging? 

7. In a school of 400, 60% are boys. How many girls 
in the school ? 

8. What is the interest on $ 100 for 2 years at 4% ? 

9. What is the interest on $ 50 for one year at 6% ? 
10. What is the interest on 9 200 for 2 years at 3^% ? 

232. Written Problems. 

1. A man receives a salary of $1800 a year; he pays 
15% of it for board, 8^% for clothing, and 16% for other 
expenses. What are his yearly expenses ? 

2. My expenses during the month of April were $ 185.68 ; 
my expenses in May were 12^% less than in April. What 
were my expenses in May ? 

3. A lawyer collected 80% of a debt of $2360 and 
charged 5% commission on the sum collected. How much 
did the creditor receive ? 

4. A house was insured for $3600 at 1^%. What was 
the cost of the insurance ? 

6. What is the interest on $ 550 for 2 years 6 months 
at4%? 

6. What is the interest on $ 1200 for 3 years at 5% ? 

7. A merchant sold goods that cost $ 2180 at a gain of 
33^%. How much did he receive for them ? 
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8. What is the interest on f 720 for 1 year 6 months 
at7%? 

9. I bought 1260 pounds of sugar at 4^ cents a pound 
and sold it at a gain of 10%. How much did I sell it for ? 

10. What is the interest on $350 for 2 years at 3^% ? 

APPKOXnCATIONS. 

These approximation examples should not be neglected. Papils, 
besides finding them osef til in preventing gross errors in their calcola- 
tions, will be enabled later to obtain exact results to similar examples 
by an extension of the methods used in obtaining approximate results. 
In a following chapter will be found suggestions as to the product by 
99, 24, 99}, etc. 

Some pupils can probably give the exact answer to No. 6 — 96 lb. 
at 25f would be $ 24; at \f less per lb., the cost would be 12f (if x 96) 
less than $ 24. The exact answers to Nos. 2, 3, 8, 9, and 10 can be 
obtained in a similar manner. 

After the examples have been used for sight exercises in approxi- 
mate answers, they should be solved for the exact answers. 

SuoGBSTioxs. — (1) 24 @ $f (2) 24 @ $126. (3) 64 @ tf 
(4) 486 @ II. (11) 127 + f i. (12) fdOO -$- f If (13) |24 -i- $f 

233. Give approximate answers, at sight: 

1. 2aj. lb. of tea @ 60^^. 

2. 24 horses @ 9 124.95. 

3. 64 yd. of carpet @ 87^^. 

4. 485 bu. of wheat (^ 99f^. 
6. 96 lb. of coffee @ 24|^. 

6. 840 yd. of dress goods @ 33^^. 

7. 360 yd. of oil cloth @ 66f^. 

8. 48 cwt. of straw @ 62|^. 

9. 92 hats @ « 1.49f . 

10. 128 lb. of lard @ 12|^. 
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234. Give approximate answers in whole numbers: 

11. «^27+24ff^ 21. 17.3x3.98766 

12. 9 299.96 -4- 9 1.49f ^ 22. 256.008 x .249876 

13. $24.06 + 37 A/? 23. 26.1234x16.93 

14. IH6.03 -f- 12|^ 24. 6.12x6.12 
16. 960-i-4F2.49|f 26. 86.4 X. 996 

16. »32 + 33f/^ 26. 33.333x6.004 

17. » 69.96 + 87^/^ 27. 799.387 x .126 

18. » 60 H- 62^^ 28. 7.999 x 7.99 

19. «F 64 + 66\i^ 29. 7.33 x 11.0083 

20. $27.96 -I- $1.76 30. 64.002 x .3760 

SPECIAL DRILLS. 

NoTS. — It is iijvortant for pupils to keep up their preTions practioe 
Ib handling large nombeis without a pencil, and to increaw the size of 
the numbers from year to year. 

To add 136 and 89, the pupil first adds 30, then 9. 

136 + 80(216)+ = 224 

235. Give sums : 

266 + 56 676 4-76 437 + 73 832 + 99 

394 + 77 646 + 86 768 + 48 643 + 78 

690 + 460 = 690 + 400 + 60 

360 + 680 440 + 690 670 + 640 760 + 260 

770 + 260 620 + 480 330 + 880 980 + 670 
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236. Give differences : 

To sabtract 66 from 312 ; first dedact 60, then 6. 



312 - 66 = 312 - 60 (262)- 6 = 266 

224-89 652-76 '*600-73 931-99 

471-77 731-85 816-48 ' 621-78 

1200 - 610 = 1200 - 600 - 10 

1140-690 1130-870 1210-570 

1030-350 1100-620 1650-980 

237. Give products : 

08 X 4 = 90 X 4 (360) + 8 X 4 (82) s 892 
89x6 67x7 98x4 79x3 

78x6 75x9 66x8 89x2 

238. Oral FroUems. 

Note. — These problems should first be solred as sight exercises 
from the book. Afterward, one should be read by the teacher and the 
answer written by all the pupils at a giren signal! These problems 
require no analysis. They contain numbers similar to those of the 
special drills on the previous page. 

1. I sold 375 bushels of wheat to one miller and 87 to 
another. How many bushels did I sell ? 

2. Bought goods to the amount of 4F4.29. How much 
change from a l|^ 5 bill ? 

3. What will be the cost of 89 tons of coal at $5 per 
ton? 

4. If 49 hats cost $ 147, what is the cost of one hat ? 

6. 567 marbles are divided among 9 boys. How many 
does each receive ? 

6. What will be the cost of a barrel of flour at $5.25 
and 8 pounds of sugar at 6^ ? 
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7. How much must be paid for 66 pounds of raisins, at 
S^ per pound ? 

8. Find the cost of 320 pounds of hay at 60^ per hun- 
dred pounds. 

9. A father earned 4F 14.60, his son earned $7.80. 
What were the earnings of both ? 

10. There are 36 inches in a yard. How many yards 
are there in 324 inches ? 

11. The product is 926, the multiplier is 26. What is 
the multiplicand ? 

12. What price was paid for 20 sheep, at $8.76 per 
head? 

13. A man saved $S20 per year for 6 years. How 
much more would he require to make $ 2000 ? 

14. Mr. Jones sold a lot for 4F676, thereby losing $86. 
What did he pay for it ? 

RATIO. 

239. Written Problems. 

Note. — Indicate operations, and cancel where possible. 

1. If 66 men can pave a street in 24 days, how long will 
it take 32 men to pave it ? 

AxALTSis. — One man will take 66 times as long as 66 men ; and 82 
men will do the work in |} of the time required by 66 men. 

Problems of this kind, involving only multiplication and division, are 
sometimes shortened by cancellation. Instead of multiplying 24 days 
by 66, and dividing the product by 32, the pupil should indicate these 

6 7 

operations, then cancel : ^ ^^^ ^ ^ = 42 days, Ana. 

i 
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2. When a vessel sails 168 miles a day, she completes 
her voyage in 14 days. In what time would she complete 
it if she sailed 196 miles a day ? 

At 168 miles per day, the voyage requires 14 days. 
At 196 miles per day, it would require 14 days x ^f |. 

3. If a field would support 64 sheep for 21 days, how 
long would it support 48 sheep ? 

4. If 42 men could build a wall in 24 days, how many 
men could build it in 18 days? 

The pupil must first determine what is asked. In this problem, it 
is the number of men. The given number of men, 42, must first be 
written in the multiplicand. 

To build a wall in 24 days requires 42 men. To build it in a shorter 
time would require more men, hence the ratio is }f . 

6. If 21 horses are worth as much as 36 cows, how many 
horses are worth as much as 55 cows ? 

6. A girl that wrote 36 letters to a line, took 15 lines in 
writing a piece of dictation. How many lines would a girl 
that wrote 30 letters to a line require for the same dictation ? 

7. If a boy that steps 27 inches at a time takes 1000 steps 
in going home from school, how many steps will be taken 
by a boy that steps 30 inches ? 

8. If 1920 bricks will build a wall 15 yards long, how 
many bricks will be required for a similar wall 24 yards 
long? 

9. A train going 44 miles an hour, went a certain distance 
in 9 hours. How long would it take a train going 36 miles 
an hour to make the same trip ? 

10. Find the cost of one-fourth of a barrel of flour 
at the rate of 22 cents for 7 pounds. 
A barrel of flour weighs 196 pounds. 
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11. Six men can do a certain piece of urork in eighteen 
days. How long would it take eighteen boys to do the 
same work, if one man can do as much work as two boys ? 

12. If a certain quantity of flour will last 48 persons 57 
days, how long will it last 38 persons ? 

SHORT METHODS. 

240. Sight Ezerdsei. 

1. 68x26 68x25 = I of 6800 

9 OR V ^q 25 X 49 = 49 X 25 = J of 49 hundred 

4. ^0X4y = 12} hundred = 1226, ^n». 

3. 88 X 12^ I of 88 hundred 

4. 24x75 13. 48x37J 
6. 82x12^ 14. 92x50 

6. 72x25 15. 32x33J 

7. 25x51 16. 88x25 

8. 66x33^ 17. 25x97 

9. 48 X 75 18. 16 X 87i 

10. 24x62^ 19. 66x66J 

11. 96x25 20. 16x66| 

12. 25x81 21. 18xl6i 

241. Written Exercises. 

1. 9347 x25 934700 + 4 

2. 863x75 (86800x3) + 4 

3. 8123 X 12J 812300 + 8 

Dividing 8123 hundred by 8 gives, a quotient of 1015J hundred, the 
fraction of which the pupil should write at once as 37^ units without 
dividing out 300 units by 13. While he sets down the work in this way, 
8 )812800, he should be able to write the remainder of the answer when 

1016 
he reaches the annexed ciphers. 
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4. 6483x33^ i of 6483 handled 

5. 8123x126 J of 8128000 

6. 9347x260 14. 33^x3870 

7. 9347 x2i 16. 66|x3466 

8. 9347x76 16. 16| x 1266 

9. 6483 x66| 17. 8408 x 62} 

10. 6488 x37i 18. 3876 x37J 

11. 4896 x87i 19. 1926 xl2i 

12. 1284 x62i 20. 7314 x 260 

13. 76x2468 21. 6480 xl26 

242. Oral FroblemB. 

1. What will be the cost of 49 pounds of coffee at 26^ 
per pound ? 

2. I paid 11^14.76 for eggs at 26^ a doa^n. How many 
dozen did I buy ? 

3. What will be paid for 88 bushels of wheat at 87}^ 
per bushel ? 

4. How many bushels of corn at 62}^ per bushel can be 
bought for $ 160 ? (1 150 -*- 1 f ) 

6. How much will be paid for 99 yards of dress goods 
at 33}^ per yard? 

6. How many yards of carpet at 66|^ per yard can 
be bought for if 84? 

7. Find the cost of 16 dozen collars at 12}^ each. 

8. Paid $24 for cufFs at 16|^ per pair. How many 
dozen pairs were bought ? 

9. What will be the cost of 128 pounds of tea at 76^ 
per pound ? 
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10. A bale of cotton at 6{^ per pound cost $25. What 
was the weight of the cotton ? 

11. A farmer sold hay at 76/^ per hundredweight, receiv- 
ing for it $39. How many hundredweights did he sell ? 

12. How many barrels of mess pork at $12.50 per barrel 
can be bought for $175 ? 

13. What will be the cost of 84 yards of carpet at $ 1.25 
per yard ? 

14. When wheat sells at $ 1.12 J per bushel, how many 
bushels can be bought for $ 199 ? 

16. At $3.50 each, what will be paid for 42 coats ? 

16. Find the cost of 28 hats at $2.75 each. 

17. A real estate agent sold 97 lots at $250 each. How 
much did he receive for them ? 

(9250 = i of 1 1000) 

18. What will be the cost of 248 horses at $125 each ? 

19. At ^ cent each, how many penholders can I buy for 
$4.32? 

20. Paid $3075 for cows at $75 each. How many were 
bought ? 

RBVISW OF FRACTIONS. 

NoTB. — Practice in the sight work sach as is given in the followuig 
examples will enable pupils to dispense with some of the aids they 
found necessary to employ during the earlier stages of work in frac- 
tions. These exercises should be answered one at a time from the 
book or the blackboard, preferably the latter. At a later lesson, the 
teacher should require the answers to five or ten examples selected pro- 
miscuously, to be written from the book or the blackboard, the ex- 
amples to be announced by the teacher by number. At the same, or 
another lesson, the teacher should read a few, the answers to be 
written one at a time. In these examples pupUs should not take pen 
or pencil until the signal is given to write the answer. No change 
ahould be made in an answer after it is written. 
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943. Write answers at sight: 

1. Add 32^ and 15|. 

Mentally changing the fractions to twelfths, the papfl proceeds as 
fonowB : 32^ + 16(47 A) + A = 47^ = 48 A, Ana. 

2. 24^4-151. 4. 62I + 23J. 
8. 601 + 20^.. 6. 40f + 33f. 

6. From 78^ take 20f. 

SuGOBSTioir.— 20} from 78 (and |) leayes 67} (and |), 67} + |. 

Ana. 67 A- 

7. 80t-40J. 9. 33t-16i. 

8. 43|-12|. 10. 54i-30f. 

11. Multiply 20| by 6. 

Six times 20(120) + 6 times }(4) = 124, An$. 

12. 12fx8. 14. 12Jx9. 

13. 30|xl0. 16. 11^x6. 

16. Divide 24| by 2. 

i of 24(12) + i of !(}) = 12J, Arts. 

17. 48f-i-6. 19. 801-4-4, 

18. 23^-^3. 20. 65ff-!-5. 

21. Diyide 24f by 4. 

} of 24(6) + } of «(3f\) = 6A, ^n«. 

22. 60^-4-3. 24. 28|^-7. 

23. 40|^-!-4. 26. 361-4-9. 

26. Divide 21} by 5. 

21} contains 6, 4 times, with a remainder of 1}, or 6 fonrtha 
6 fourths -4-6=1 fourth. Ana, 4|. 

27. 17^-5-4. 29. 26|-f-8. 
88. 19| + 6. 30. 19^-4-3. 
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81. Divide 18f I9' 7. 

18f-4-7:=2, with 4f remainder. |of 4f = f of V = ii- Ani.2H. 

32, 25J-^2. 34. 19^ + 4 

33. 31\-^S. 35. 22^-1-6. 

244. Written Ezeroises. 
Perform indicated operations : 

1. (n+^)+(6f+i) 6. 6^x{^-w 
i+i 6 

_16_ _6i_ |of| *of2f 

|of4i^iofl+ 16 8 

4. 23f + (3i + l|) 8. ^of(3|-2i + 9i) 

245. Find answers : 

^ -^3 + 11-21 

10. Find the sum of |, ^, ^, ^, ^. 

11. Seduce ^"t*^?"? *<> a simple fraction. 

12. Divide (^ + ^ + 1) by (f X H X tt)- 

13. Simplify |-±i of I of :^. 

14. Ii^«? 

16. Find the value of ^.'^^\?}^) • 
(|ofli)-| 

16. (2i + H) + (2i+3i) = ? 

17. Find the value of 2^ times the quotient of (3 — 2})-fr- 

18. 3| + 14-7i + 6-T^=? 
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246. Multiply. Bo not reduce to improper fractions. 
121 

51 4 timeB 12} =i 61 ; } of 12} = 4}. 

Ji 

1. 18ix6i 6. 16^x7^ 

2. 25f x8i 7. 48fxl2J^ 

3. 16fx5i 8. 37|xl0i 

4. 36^x9^ 9. 36f x9J 
6. 221x63V 10. 32|x8| 

847. Oral BeTiew FroUems. 

1. What per cent does a boy receive if he solves 16 
examples of the 20 given out ? 

2. What is the interest on $ 200 at 4% for 2 years ? 

8. If 2f yards of calico cost 22 cents, how many yards 
ean be bought for 60^ ? 

4. How old, Dec. 1, 1904, was a boy bom Sept. 1, 1891 ? 

6. What is the cost of 3600 bricks at I? 6 per M ? 

6. How many sheep, at $5 each, should be given in 
exchange for 12 horses, worth $ 200 each ? 

7. 75 men can do a certain piece of work in 9 days. 
How long will it take 46 men to do the same work ? 

8. If 4 barrels of oil each containing 42 gallons are 
emptied into a tank of 200 gallons' capacity, how many 
more gallons will the tank hold ? 

9. Change .376 yard to feet and inches. 
10. How many half-pints in 2 gal. 1 qt.? 

il. How many eggs in 16 dozen and 6 eggs ? 
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12. f =s how many 98ths ? 

13. Find the greatest common divisor of 12, 18, 27. 

14. Find the least common multiple of 8, 9, 12. 

16. How many yards in 5 pieces of cloth| each contain- 
ing 12f yards ? 

16. Divide 29| by 7. 

17. When silk is 76/^ per yard, how many yards can be 
bought for i^ 9.76? 

18. If 2| yards ribbon cost 42 cents, what will 3f yards 
cost? 

19. If eggs are sold at the rate of 18 for 25 cents, what 
will be the cost of 6 dozen eggs? 

20. Three men require 22 days to do a certain piece of 
work. How long woidd it take 11 men to do the same 
work? 

21. A farmer divides his farm of 425 acres into fields of 
12^ acres each. How many fields has he? 

22. What will be the cost of 46 tons of hay, at $ 12} per 
ton? 

23. What is the weight of 25 firkins of butter, each con- 
taining 56 pounds ? 

24. At J 1.75 per yard, how many yards of cloth can be 
bought for $49? ^ 

26. If the interest of l|^ 1 is 6^ a year, what is the interest 
of three dollars for two years ? 

26. If 4 boxes of raisins cost $ 7, what will 12 boxes cost ? 

27. A man having 75 dollars, bought 7 sheep, and had $6 
left What did he pay for each sheep ? 

28. A boy had 59 peaches and found 22 more ; he then 
divided all of them equally among 9 boys. How many did 
he give to each ? 



x64 Chapter Three. 

29. I bought 2^ pounds of sugar at one store and 3^ 
pounds at another. How many pounds did I buy in all ? 

80. If I of a load of hay is worth $ 14, what will two 
loads be worth ? 

31. 2f^-li = ? 32. 2|xH=? 

33. f of my money equals 63^. What is ^ of it ? 

34. Least common multiple of 8, 12, 15, 24 ? 

36. If 5 men can do a piece of work in 12 days, in how 
many days can 3 men do twice as much work ? 

36. John lost \ of his money and has 96P left How 
much had he at first ? 

37. At 6^ a quart, what will 10 quarts 1 pint of milk cost ? 

38. I bought a dozen oranges at the rate of 4 oranges for 
Sp, and sold them at the rate of 3 oranges for 4^. How 
much did I make ? 

39. How long would it take 3 men to cut 12 cords of 
wood, if 4 men can cut 8 cords in 2 days ? 

40. John sold 24 tops at the rate of 3 tops for ten cents, 
and with the money bought pictures at S^ each. How many 
pictures did he buy ? 

^41. How many pounds of cheese at 3^ of a dollar per 
pound can be bought for | of a dollar ? 

42. 18 is ^}^ of 1^ of what number ? 

43. If one man can do a piece of work in llj days, in 
what time can 12 men do it ?. 

44. How many times is ^ contained in 2^ ? 

45. If oranges are 37^ cents per dozen, what will be the 
oost of a box containing 480 oranges ? 
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848. Writtoi Smew FroUflms. 

1. At 70 cents per 100 pounds, what will be the amount 
of duty on an inyoice of 3622 steel rails, each rail being 
27 feet long and weighing 60 pounds to the yard ? 

2. A man had property valued at $6500. What will 
be his taxes at the rate of $10.80 per $1000 ? 

3. Multiply seventy thousand fourteen hundred-thou- 
sandths by one hundred nine millionths, and divide the 
product by five hundred forty-five. 

4. What number multiplied by 43f will produce 266| ? 
6. What decimal of a bushel is 3 quarts ? 

6. A man sells f of an acre of land for $ 93.75. What 
would be the value of his farm of 150f acres at the same 
rate? 

7. A coal dealer buys 375 tons coal at 94.26 pfCr ton of 
2240 pounds. He sells it at $ 4.60 per ton of 2000 pounds. 
What is his profit ? 

8. Bought 60 yards of cloth at the rate of 2 yards for $5, 
and 80 yards more at the rate of 4 yards for $ 9. I imme- 
diately sold the whole of it at the rate of 5 yards for $12. 
How much did I gain ? 

9. A man purchased 40 bushels of apples at 9 1.60 per 
bushel. Twenty-five hundredths of them were damaged, 
and he sold them at 20 cents per peck. He sold the 
remainder at 60 cents per peck. How much did he gain 
or lose ? 

10. If oranges are 37^ cents per dozen, hdw many boxes, 
each containing 480, can be bought for $ 60 ? 

11. A man can do a piece of work in 18| days. What 
part of it can he do in 6| days ? 

12. How old to^y is a boy that was bom Oct. 29, 1896 ? 
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13. At the rate of $ 5 per ton, what should be paid for 
125 pounds of coal ? 

14. From ten and five hundredths take the sum of six 
ten-thousandths and 15 millionths, multiply the remainder 
by one-tenth, and divide the product by 5000. 

15. Reduce the following common fractions to decimals, 
and perform the operations indicated : 

(so60 X • tit) "^ 2 00 000* 

16. A man died in 1903, aged 94; his son died in 1887, 
aged 47. How old was the man at the birth of his son ? 

17. Multiply the sum of 6| and 4f by their difference. 

18. What will be the cost of 86,400 feet of gas at $1.25 
per thousand feet? 

19. What time elapsed between the discovery of America, 
Oct. 14, 1492, and Jaji. 1, 1904 ? 

20. How many hats can be bought for $237.25, at the 
rate of $13 per dozen ? 

21. A clerk receives a salary of $1500 per year, and his 
expenses are $968. In what time can he save enough to buy 
133 acres of land at $28 per acre? 

22. What will be the rent of a house for 1 yr. 10 mo. at 
$ 45 per month ? 

23. The product is .00087, the multiplicand is 7.25. What 
is the multiplier ? 

24. A man «ells cloth at $2.88 per yard, losing .04 of the 
cost. How much did he pay per yard ? 

26. A farm hand agreed to work for $300 per year and a 
horse worth $60. If he leaves at the end of 9 months, how 
much is due him if he has already received $100 and the 
horse ? 
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26. A train running 36 miles per hour leaves a station at 
9 A.M. At 10.30 A.M. a second train leaves and runs at the 
rate of 30 miles per hour. Hqw many miles apart are the 
trains at noon, if they run in the same direction ? ^ 

27. Multiply twenty thousand nine hundred eight by six- 
teen. Divide the result by seven. 

28. Divide two hundred sixteen by thirty-six thousandths. 
Take seventy-five hundredths from the quotient. 

29. If one acre yields 14 bu. 3 pk. cranberries, how much 
wiU 40 acres yield ? 

30. Find the difference between 3| x 6| and 7^H-lf. 

31. An errand boy receives $2.75 per week. In how 
many weeks will he earn enough to buy a pair of boots 
worth $3.25, a coat worth f 4.75, a hat worth $1.60, and 6 
handkerchiefs worth 25 cents each? 

32. How many cords of wood at $5 J a cord must I give 
for 78| bushels of wheat at $1.20 a bushel, and 84 bushels 
of rye at $1 a bushel ? 

33. Mr. Louis Scott bought from Thomas Green, at Phil- 
adelphia, Jan. 10, 1904, the following : 67 pairs of boots at 
$3.25 per pair; 75 pairs of gaiters at $1.12 per pair; 35 
pairs of slippers at 70 cent« per pair ; 50 pairs of rubbers at 
62^ cents per pair. Make out and receipt the bill. 

34. What will I of a yard of cloth cost, if f of a yard 
costs $1.60 ? 

35. Divisor 3| ; quotient 400. Find dividend. 

36. Dividend .014 ; quotient 2000. Find divisor. 

37. Divide 118.35 by .04^, and add 3.0045 to the quotient. 

38. If If yards of cloth are worth llj dollars, what is a 
yard worth ? 
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39. If a roll of carpet, containing 75 yards, is worth 
$ 132, what is I of a yard worth ? 

40. How many quarts of berries at 11 cents a quart will 
it takfe to buy 2| yards of cloth at 16 J- cents a yard ? 

41. A man sold ^ and ^ of his farm and had 26| acres 
left. How many acres had he at first ? 

42. A boy sleeps | of his time, plays ^ of it, and goes 
to school one-half the remainder. How many hours is he 
in school each school day ? 

43. Write in four other ways the quantity or value ex- 
pressed by .16. 

44. Bought 3 bu. 2 pk. of oats for 9 1.38 and retailed 
them at $ .12^ a peck. What was the gain ? 

46. From a hogshead of molasses containing 54 gal. 2 qt 
there was sold 23 gal. 1 pt. What was the value of the 
remainder at 8 cents a quart ? 

46. What is the result, if the sum of 5 yd. 2 ft., 3 yd. 
1 ft., and 14 yd. 1 ft. be taken from 42 yards ? 

47. Keduce ^ of a day, ^ of an hour, and ^ of a minute 
to common denominator, and add. 

48. Bought a carriage for $180, and after paying 10% 
for repairs, sold it at a profit of 25% of the total cost. 
Find gain and selling price. 

49. A man sold a horse for $ 126, and received in pay- 
ment 12^ yards of cloth at $ 3.^25 a yard, and the balance 
in tea at $ .62 J. How many pounds of tea did he receive ? 

60. Find equivalent per cents for the following : \, |, J, 

f ^, f • 

61. If 64 tons of iron cost $4816, how many tons can 
be bought for $ 1730.75 ? 

62. Change 28 gal. 3 qt. to quarts. 
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63. A man carried to a store 75| bushels of potatoes, and 
received for them 27^^ a bushel. How many yards of cloth, 
at 17f ^ a yard, would have paid for them ? 

64. What will 75 men earn in 18f days, if each earns 2\ 
dollars each day ? 

66. What will 8 yd. 2 ft. 6 in. of silver wire cost at 8|^ 
an inch ? 

66. A young man spent $195^ during his first term at 
college, which was ^ of his year's allowance. What was his 
year's allowance, and what had he left for the remainder of 
the year ? 

67. A man paid 9 18.60 for a load of hay weighing 
2f tons. At the same rate, what should he pay for | of 
a ton? 

68. Divide 4.5006 by .016. 

69. One man owns -^ of an estate ; another owns ff^ 
of it ; and a third man owns -^ of it. What part of the 
whole do they own together ? 

NoTs. — Reduce the fractions to lowest terms, by inspection. 

60. If it takes 11 men 45| days to do a piece of work, 
how many days will it take one man to do the same work ? 

61. I owned | of a house, and sold f of my share for 
$1760. What was the value of the whole house at that 
rate? 

62. A grocer, after selling \, f , ^, and ^ of a quantity of 
sugar, had 102 pounds left. How many pounds did he have 
at first? 

63. A dealer in grain bought wheat at 94^ a bushel to 
the amount of $59.22, and sold it for $70.66. What was 
the selling price per bushel ? 

64. If I of a cord of wood is worth $3.75, what will f of 
a cord cost ? 
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65. A man who had $50^, received $8\ more, spent 
$ 17|, lost $ 4^, and collected $ 15| of a debt How much 

mone J had he then ? 

%%. 12f is what part of 29 ? 

67. What must a carpenter pay for the following: 6600 
shingles, at $ 4.75 per thousand ; 15,964 feet of boards, at 
$39.25 per thousand; 4849 feet of planks, at $45.32 per 
thousand ? 

68. A farmer sold | of his wheat for $ 796f and received 
for it 9 1^ per bushel. How many bushels did he have at 
£rst, and how many did he sell ? 

69. If 123 tons of coal cost $848.70, what will be the 
cost of 265 tons ? 

70. A dealer sold ^ of his wheat to Mr. Adams, ^ of it 
to Mr. Baker, and ^ of it to Mr. Charles ; then he had 630 
bushels left How much had he at first ? 

71. Mr. Blank bottled 135 gallons of ink in bottles that 
held f of a pint 5 he sold it for 12 J-^ a bottle. How much 
did he receive? 

72. Three times a number, increased by ^ of the 
number, equals 22. What is the number? 

73. A grocer having a capital of $ 10,000, invested ^ of 
it in tea at ^ of a dollar per pound, ^ of the remainder in 
coffee at ^ of a dollar a pound, and ^ of the rest in sugar 
at 5 cents per pound. What quantity of each did he buy, 
and what money had he left ? 

74. What will be the cost of 53,715 pounds of wheat at 
90 cents per bushel of 60 pounds? 

75. A drover sold 15 cattle, weighing 1468 pounds each| 
at $4.40 per hundred pounds. How much did he receive? 

76. After losing f of his money, a man had $75 left 
How much had he at first? 
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77. What will be the cost of 24 gallons 3 quarts of milk 
at 4 cents per pint ? 

78. A man bought a honse for $6250 and s(dd it for 
$6500. What fraction of the cost is the profit? What 
decimal ? 

79. At $30 per month, how much rent would a man pay 
from July 1, 1904, to May 1, 1906? 

80. How many sheep at $ 6.75 each should be given in 
exchange for 54 horses worth $ 160 each? 

81. A man spent three-tenths of his money for clothes, 
and one-fifth of it for rent, and had $75 left. How much 
did his clothes cost? 

82. What would be the cost of 48,500 stamped envelopes 
at $ 21.30 per thousand ? 

83. The width of a room is | of its length. How many 
square feet in the floor, if the width is 
15 feet? 

84. If 2 lb. 6 oz. of tea cost 95 cents, ; [^ 
how many pounds and ounces can be -- 
bought for $2.35? 

86. John and James went out together. John had 38 
cents. When one of the boys had spent 18 cents and the 
other had spent 16 cents, they had 24 cents left between 
them. Find the amount of money James had. 

86. Find ^ of the sum of | and f . 

87. What is | of the difference between ^ and f ? 

88. What fraction added to f gives | ? 

89. Change 1^ hour to seconds. 

90. f of what number equals 180 ? 

91. The half of a numbe;r added to its 
fourth part equals 21f . What is the number? 
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92. A farm is sold for $5700, at a loss of ^ of the cost 
What was the cost ? 

93. When it is noon at Philadelphia, it is 15 seconds and 
10 minutes past 5 p.m. at Paris. What time is it at Phila- 
delphia when it is noon at Paris ? 

94. A, B, and C buy a house. 
A furnished ^ of the cost, B ^, 
and 91200. What did A and 
B pa J, respectively ? 

96. After James has spent | of his money and ^ of the 
remainder, he has but $ 1.50 left. How much had he at 
first? 

96. A man buys oranges at $1.20 per 100. How many 
would he have to sell, at 26^ per dozen, to gain $3.18? 

97. From a piece of cloth measuring 28^ yards, there 
have been sold 2f yards, 6f yards, 13f yards. If the re- 
mainder is worth $13.10, what was the value of the whole 
piece? 

95. A man left for charitable purposes $3600, which was 
f of his money. The remainder was divided equally among 
8 relatives. How much did each relative receive ? 
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D£NOMINAT£ NUMBBRS. 

249. FreUmmary Ezerdses. 

How many quarts in 5 gal. ? 
How many quarts in 5 gal. 3 qt. ? 
How many pints in 23 qt. ? 
How many pints in 23 qt. 1 pt. ? 
How many pints in 5 gal. 3 qt. 1 pt. ? 

REDUCTION DESCENDING. 

250. Reduce 5 gal. 3 qt. 1 pt. to pints. 

In the first few examples, write 4 (the number of quarts in a gallon) 
above the quarts, and 2 (the number of pints in a quart) above the 
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pints. In 6 ^lons there are 6 times 4 quarts, or 20 quarts ; adding 
the 8 quarts, we have 23 quarts, as the 

equivalent ef 6 gallons 3 quarts, which is 4 qt. 2 pt. 

written in the column of quarts. In 23 5 ggj^ 3 qt. 1 pt. 

quarts there are 23 times 2 pints ; adding 1 "ZZ , ,- 7" 

pint, we have 47 pints as the equivalent of 6 rP ^ ' r • 

gallons 3 quarts 1 pint. This is written in the Ans, 47 pt. 
column of pints, the 23 quarts being cancelled. 

Changing a denominate number to an equivalent denominate 
number of a lower denomination is called reduetion descending. 



251. Written ExeroiBeB. 
Eeduce to pints : 

1. 16 gal. 1 qt. 1 pt. 6. 31^ gal. 

2. 27 gal. 2 qt. 7. 9 gal. 2\ qt. 

3. 16 gal. 8. 10 gal. 2 qt. 1 pt. 

4. 16 gal. 1 pt. 9. 27 gal. 1 pt. 

5. 34 gal. 3 qt. 1 pt. 10. 4 gal. 3 qt. 1^ pt. 

REDUCTION ASCENDING. 

252. Change 67 pt. to gallons^ quarts, and pints. 

Place 2 (the number of pints in a quart) above 67 pints. In 67 pints 
there are 33 quarts and 1 pint. Write 

33 quarts to the left of 67 pints, and 4 qt. 2 pt. 

the 1 pint remaijj^der in the column of 00 g^^ gj p^^ 

pints. Change the 33 quarts to 8 gal- g gal. 1 qt. 1 pt Am. 
Ions 1 quart, and cancel 33 quarts. o -x x- 

ChanginfT a denominate number to an equivalent denominate 
number of a higher denomination is called reduction ascending. 
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253. Written EzeroiaeB. 




Change to gallons, 


etc 




1. 156 qt. 




6. 177 pt 


a. 79 qt 




7. 139 pt 


8. 408 pt. 




8. 171 qt 


4. 1302 pt 




9. 63 qt 


6. 63 pt 




10. 711 pt 



254. Beyiew the tables of Long Measure, Dry Measure, Liquid 
Measure, Aroirdupois Weight, and Time, Art. 93, pages 43-44. 

Change: 

1. 17 yd. 1 ft. 9 in. to inches. 

2. 4 mi. 100 rd. 4 yd. to yards. 

3. 74 bu. 2 pk. 7 qt. to quarts. 

4. 156 lb. 11 oz. to ounces. 

5. 63 yd. ft 3 in. to inches. 

6. 19 bu. pk. 3 qt. to quarts. 

7. 11 rd. 3J yd. to feet. 

8. 63 gal. 3 qt. to pints. 

9. 3 bu. 6 qt. to quarts. 

10. 17 T. 369 lb. to pounds. 

11. 15 hr. 16 min. to seconds. 

12. 4 wk. 6 da. 11 hr. to hours. 

NoTB. — Reduce a denominate fraction or a denominate decimal to 
lower denominations by multiplying. 

13. f of a week to hours. 

14. ^ of a mile to yards. 
16. .00125 ton to ounces. 

16. 1876 inches to yards, eta 

17. 475 ounces to pounds, eto. 
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18. 729 quarts to bushels^ etc. 

19. 8675 minutes to days, etc. 

20. 4972 pounds to tons^ etc. 

21. 972 rods to miles, etc. 

22. 117 pints to gallons, etc. 

23. 9483 seconds to hours, etc. 

24. 877 quarts to bushels, etc. 

25. 1495 ounces to pounds, etc. 

26. 373 inches to yards, etc.' ' 

27. 216 quarts to gallons, etc. 

28. 876 rods to. miles, etc. 

29. 319 pints to gallons, etc. 

30. 3520 yards to miles. 

255. Oral Ezeroises. 

1. How many hours in | of a day ? 

2. How many hours in ^ of a day ? 

3. How many minutes in |^ of an hour ? 

4. How many hours and minutes in ^ of a day ? 

I day = ^ hours ; J hour = 48 minutes. J day = 4 hours 48 
Ainutes. 

6. How many quarts and pints in f of a gallon ?' 

6. How many hours and minutes in .2 day ? 

.2 day = 4.8 hours ; .8 hour = 48 minutes. .2 day = 4 hours 48 
minutes. 

7. How many quarts and pints in .375 gallon ? 

8. Change .3 day to hours and minutes. 

9. Change .625 bushel to pecks and quarts. 

10. What part of a gallon is 1 pint ? 

11. What part of a gallon is 3 pints ? 
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12. What part of a gallon is 1 qt. 1 pt. ? 

13. What decimal of a gallon is 1 qt. 1 pt. ? 

14. What decimal of a gallon is 2 qt. 1 pt. ? 
16. What part of 2 gallons is 2 qt. 1 pt. ? 

16. Change .3715 bushel to pecks and quarts. 

17. What decimal of a bushel is 4 quarts ? 

18. What fraction of a day is 3 hr. 20 min. ? 

19. Reduce 960 minutes to hours. 

20. How many minutes in a day ? 

2S6. Written EzerciseB. 

1. What decimal of a ton is 3 pounds ? 

Poandfi are changed to tons by dividing by 2000. 
3 lb. = i^Vt T. = .0016 T. Ans. 

2. What fraction of an hour is 12 min. 30 sec. ? 

12 min. 30 sec. = 12^ min. = M hr. = ^^y hr. = ^ 

3. Reduce -^ of a day to minutes. 

^ day = (A X 24) hr. = (^ x^ X ^f) min. CanoeL 

4. Reduce .03125 day to minutes. 

6. What decimal of a day is 9 minutes? 

6. What will be the cost of 15 T. 500 lb. coal at $ 7 per 
ton? 

7. When coal is $ 5 per ton, how many tons and pounds 
can be bought for $ 18.75 ? 

8. Change 2 ft. 7 in. to the fraction of a yard. 

2ft.7in. = 2Aft.=?^ yd. =JJydM ^««. 

NoTB. —An expression such as -^ is called a complex fraction. It 
indicates the division of 2^ by 3 ; that is, H x }, or H. 
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9. Reduce 3 pk. 4 qt. to the decimal of a busheL 

4 qt. =.6 pk. ; 8 pk. 4 qt. =8.6 pk. =:^ bu. ; etc 

4 

10. How many pecks and quarts in .9375 bushel ? 

11. If .1875 of a gallon of cologne cost $ 1.125, what will 

1 pint cost? * 
NoTs. — $ .125 is read 12 cents 6 mills. 

12. Find the cost of 42 gal. 3 qt. 1 pt. oil, at 16 cents 
per gallon. 

13. Beduce •][^ of a gallon to quarts and pints. 

14. What part of 3 T. is 1 T. 960 lb. ? 

15. A man raised 194 bu. 1 pk. of rye. He sold 129 bu. 

2 pk. What fraction of his crop did he sell ? 

16. 10 bu. 1 pk. of seed are packed in 8 bags. What 
quantity is there in each bag ? 

17. What decimal of a day is 15 hr. 45 min. ? 

18. How many feet are there in a mile ? 

COMPOUND ADDITION. 

A compound denominate number expresses two or more denomina- 
tions of the same kind. 

816 T. 1816 lb. is a compound denominate number. 
487 T. is a simple denominate number. 

In adding and subtracting compound denominate numbers, 
write units of the same denomination in the same column, 

257. Add the following: 

1. 18 bu. 3 pk. 7 qt. 7 qt. + 4 qt. +6qt. = 17 qt. =2 pk. 1 qt. 

9 bu. 2 pk. 4 qt. Write 1 qt. and carry 2 pk. 2 pk. + 2 pk. 

14 bu. 1 pk. 6 qt. +1 P^- + 2pk.+ 3 pk. = lOpk. = 2bu. 2pk. 

2 pt^ "Write 2 pk. and carry 2 bu. 2 bu. + 14 bu. 



Ans. 43 bu. 2 pk. 1 qt. 



f 9bu. + 18bu. =43bu. 
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16 yd. 2 ft 9 in. 6. 12 T. 1576 lb. 

17 yd. 4 in. 3 T. 9801b. 

1ft. 6 in. 4761b. 

11 in. 1 T. 1830 lb. 



11 da. 5 hr. 19 min. 7. 2 wk. 6 da. 12 hr. 

23 da. 40 min. 6 da. 15 hr. 

17 br. 50 min. 5 wk. 2 br. 

5 da. 20 br. 6 min. 2 da. 19 hr. 



4. 93 gal. 3 qt. 1 pt. * 8. 18 mi. 100 rd. 
74 gal. 34 rd. 
18 gal. 1 qt. 29 mi. 

2 qt. 1 pt. 6 mi. 160 rd. 

5. 5 hr. 30 min. 20 sec. 9. 47 yr. 11 mo. 

45 min. 33 sec. 5 yr. 9 mo. 

6 hr. 11 min. 5 sec. 7 mo. 

10 hr. 3 min. 30 sec. 22 yr. 5 mo. 

10. 487 T., 316 T. 1816 lb., 247 lb., 43 T. 811 lb., 19 T. 25 lb. 

11. 83 lb. 15 oz., 9 lb. 5 oz., 18 lb., 22 lb. 11 oz., 5 lb. 8 oz. 

12. 8 hr. 15 min. 5 sec., 37 min. 52 sec, 5 hr. 48 min., 23 hr. 

13. 72 gal. 3 qt. 1 pt., 17 gal. 1 qt., 2 qt. 1 pt., 90 gal. 1 pt 

14. 7 yd. 2 ft 11 in., 19 yd. 6 in., 105 yd., 4 yd. 2 ft 2 in., 1 ft 

15. 93 mi. 300 rd., 87 mi. 154 rd., 194 rd., 3 mi. 175 rd., 9 mi. 

COMPOUND SUBTRACTION. 

258. Subtract: 

Change 83 yr. 3 mo. to 82 yr. 16 mo. Sub- 
1. 83 yr. 3 mo. tract 9 months from 16 months. Write the 
15 yr. 9 mo. remainder, 6 months,, in the column of months. 
Subtract 15 years from 82 years. 

Ana. 67 yr. 6 mo. 
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2. 62 mi. 84 rd. 7. 18 hr. 6 min. 

19 mi. 159 rd. 40 min. 26 sec. 



3. 


76 T. 2251b. 
37 T. 1679 lb. 


4. 


1001b. 
83 lb. 4 oz. 


5. 


52 wk. 

13 wk. 3 da. 7 hr. 


6. 


19 gal. 1 pt. 
8 gal. 3 qt. 



8. 


16 yd. 
7 yd. 1 ft. : 


9 in. 
LI in. 


9. 


100 bu. 
42 bu. 3 pk. 


7qt. 


10. 


45 da. 1 hr. 1 
6 da. 6 hr. 6 


min. 
min. 



11. From 27 bu. 1 pk. 5 qt. take 13 bu. 3 pk. 7 qt. 

12. From 100 gal. 1 qt. take 83 gal. 2 qt. 1 pt. 

13. From 22 hr. 15 min. 20 sec. take 15 hr. 45 min. 40 see. 

14. From 17 lb. 2 oz. take 13 lb. 8 oz. 
16. From 100 bu. take 74 bu. 2 pk. 1 qt. 

COMPOUND MULTIPLICATION. 

259. Written Ezerdses. 

Multiply 4 gal. 3 qt. 1 pt. by 3. 

3 times 1 pt. = 3 pt. 3 pt = 1 qt. 

4 gal. 3 qt. 1 pt. 1 pt. Write 1 pint in the column of 

3 pints. 3 times 3 qt. = 9 qt. ; 9 qt. + 



14 gal. 2 qt. 1 pt. Ans, ^e 1 ^^' ^ carry = 10 qt. 10 qt. = 

2 sal. 2 qt. Write 2 quarts in the 
cokimn of quarts. 3 times 4 gal. =r 
12 gal.; 12 gaL + 2 gal. to carry = 14 gal. Ans. 14 gal. 2 qt. 1 pt 
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Multiply : 

1. 13 bu. 3 pk. 6 qt. by 2. 7. 25 lb. 4 oz. by 8. 

2. 25 gal. 2 qt. 1 pt. by 3. 8. 33 min. 33 sec. by 9. 

3. 7 lb. 10 oz. by 4. 9. 2. pk. 7 qt. by 10. 

4. 23 bu. 3 qt. by 6. 10. 3 qt. 1 pt. by 11. 

5. 32 gal. 1 pt. by 7. 11. 4 yr. 6 mo. by 12. 

6. 3 hr. 15 miu. 15 sec. 12. 5 wk. 6 da. 12 hr. 
by 5. by 16. 

COMPOUND DIVISION. 

260. Divide 54 yd. 1 ft. 4 in. by 20. 

54 yd. -*- 20 gives a quotient of 2 yd., 

20^Wjd^_Jft;_4k^ ^^^^ ^ written, and a remainder of 

2yd. 2ft. 2m. Ans. .. ^ -o a \a a ^ ac> ^^ a 
^ 14 yd. Keduce 14 yd. to 42 ft, and 

add 1 ft., making 43 ft. 43 ft. + 20 gives a quotient of 2 ft., which is 

written, and a remainder of 3 ft. Reduce 8 ft. to 86 in., and add 4 in., 

making 40 in. 40 in. -i- 20 gives a quotient of 2 in. which is written. 

Divide : 

1. 13 wk. by 5. 7. 17 lb. 7 oz. by 3. 

• 2. 15 lb. 9 oz. by S. 8. 37 bu. 3 pk. 6 qt. by 2. 

3. 2 lb. 3 oz. by 5. 9. 67 yd. 2 ft. by 4 

4. 2 gal. 1 qt. by 3. 10. 33 da. 15 hr. 57 min. by 3. 

5. 5 bu. by 4. 11. 561 gal. by 6. 

6. 7 hr. by 6. 12. 22 hr. 20 min. 20 sec. by 4 

13. 109 gal. 1 qt. 1 pt. by 7. 

14. 273 yd. 1 ft. 6 in. by 9. 

15. 155 bu. 3 pk. 2 qt. by 6. 

16. 180 da. 19 hr. 28 min. by 8. 
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17. Divide 243 da. 4 hr. 2 min. by 16. 
DividiDg 243 dAjs 



16)243 da. 
16 

93 da. 

^da. 

3da. 



l>y 16 gives a quotient 
of 16 days and a re- 
mainder of 3 days. Re- 
ducing 3 days 4 hours 
to 76 hours and divid- 
ing hy 16 gives a quo- 
tient of 6 hours and a 
remainder of 1 hour. 
Reducing 1 hour 2 minutes to 62 
minutes and dividing by 16 gives 
a quotient of 4 minutes and a 
remainder of 2 minutes. Reducing 2 min- 
utes to 120 seconds and dividing by 16 gives 
a quotient of 8 seconds. 

18. Divide 334 yd. 9 in. by 21. 

15 yd. 2 ft. 9 in. 



16 da. 6 hr. 4 min. 8 see. 



4 hr. 2 min. 



4hr. 



76 hr. 

76 hr. 

Ihr. 



2 min. 



62 min. 

60 min. 

2 min. 



120 sec. 
120 see. 



21)334 yd. 
21 

124 yd, 

105 yd. 

19 yd 



Oft. 9 in. 



67 ft 
42 ft. 
16 ft. 


9 


in. 




189 
189 


in. 
in. 



19. 8261b. by 48. 

20. 112 T. by 25. 

21. 43 mi. by 32. 

22. 84 yr. by 24. 

23. 462 bu. by 32. 

24. 1078 yd. by 63. 



Insert the missing denomina- 
tion, feet, with a cipher prefixed. 
Reduce the 19 yards remainder to 
67 feet. Reduce to 180 inches the 
16 feet 9 inches remaining. 



26. 288 hr. 9 min. by 64. 

26. 863 gal. 2 qt. 1 pt. by 47. 

27. 33 wk. 1 da. by 72. 

28. 1138 T. 910 lb. by 81. 

29. 1629 yd. 1 ft. by 96. 
80. 1867 gal, li pt by 126o 
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261. ATOiTdapoii Weight. Long Ton. 

In selling iron, coal at the mines, ores, etc., and in calculating the 
duties at the U. S. custom houses upon imported goods, the following 
table is used : 

28 pounds (lb.) = 1 quarter (qr.) 

4 quarters = 1 hundredweight (cwt.) 

20 hundredweight = 1 ton (T.) 



1 cwt = 112 lb. 1 T. = 2240 lb. 

The ton of 2240 pounds is called a long ton. Unless otherwise 
specified in a problem, the cwt. of 100 pounds and the ton of 2000 
pounds are to be taken. 

262. Oral Problems. 

1. How many tons and pounds of coal in 40 bags^ each 
containing 80 pounds ? 

2. If it takes 3 hr. 20 min. to hoe a row of com^ how 
long will it take to hoe 3 rows ? 

3. A man puts up 3^ pounds of tea into 4 ounce pack- 
ages. How many packages do^s he make ? 

4. 3 pk. 3 qt. of apples are divided among 9 childreno 
What quantity does each child receive ? 

5. What part of a day is 30 minutes ? 

6. If there are 2J gallons of wine in 12 bottles^ how 
many pints are there in each bottle ? 

7. What is the weight of two packages each containing 
161b. 11 oz.? 

8. What part of an hour is 40 seconds ? 

9. What is the rent of a house for 1 year 9 months at 
$16 per month? 

10. If 3 gal. 2 qt. 1 pt of milk are taken from a can con^ 
taining 10 gallons^ how much is left in the can ? 
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11. 5 hams weigh 61^ pounds. What is the arerage 
weight ? 

12. There are on an average 41 pupils in a class. How 
many are there in 14 classes ? 

13. At 37^ cents per yard, how many yards can be 
bought for J 6.75? 

«6iH.«f = V-*-f = V^f etc. 

14. Find the cost of 16 barrels of flour at 96.12^ each. 

16. 91.65 is equally divided among 15 boys. What is 
the share of each ? 

16. A floor containing 40^ square yards is 7 yards long. 
How many yards wide is it ? 

17. How many ounces in 5 J pounds ? 

263. Written Problems. 

1. If a watch gains 1 min. 17 sec. per day, how much 
will it gain during March and April ? 

2. How many bushels, pecks, and quarts in 1449 pounds 
of com, weighing 56 pounds to the bushel ? 

3. Beduce 25 T. 13 cwt. 2 qr. 25 lb. to pounds (long 
ton). 

4. A chain, 97 yd. 8 in. long, contains 1000 links. Find 
the length of one of the links. 

5. A farmer sold out of 5 bushels of peas the following 
quantities : 3 pk. 6 qt. ; 4 pk. ; 4 pk. 3 qt. ; 1 bu. 1 pk. 1 qt 
How much has he still to sell ? 

6. Change 100,000 pounds to tons (long), cwt., qr., lb. 

7. A man walks on Monday 15 mi. 161 rd. ; Tuesday, 
10 mi 84 rd. ; Wednesday, 19 mi. 15 rd. ; Thursday and 
Friday, 12 mL 121 rd. each day ; Saturday, 14 mi. 240 rd 
What distance per day does he average ? 



Denominate Numbers. 185 

8. If the sun rises at 5 hr. 10 min. a.m., aad sets at 6 hr. 
42 min. p.m., how long is the day ? How many hours and 
minutes of night ? 

9. Find the duty at 1^^ per pound on an invoice of tin 
weighing 33 T. 7 cwt. 20 lb. Gong ton). 

10. An iron rod is 12 ft. 6 in. long. From it are cut 
73 bolts, each If inches long. How much is left ? 

11. A man rows a mile in 10 min. 30 sec. How long 
would he take to row 27 miles at the same rate ? 

12. What is the total weight in tons (long), etc., of 19 
barrels of soda-ash weighing 13 cwt. 2 qr. 10 lb. each ? 

18. A man rows 51 miles in 23 hr. 5 min. and 30 see. 
How long does he take to row a mile ? 

14. If I lost ^50 by selling a lot for two-thirds of its 
cost, what would I have lost if I had sold it for three-fourths 
of its cost ? 

15. At the rate of $2.75 per day of 8 hours, how much 
should be given a man that works from a quarter before 8 in 
the morning until 5 minutes past 11 in the morning ? 

16. If a railroad train travels 18 miles in 40 minutes, 
how far will it travel, at the same rate, in 7^ hours ? 

17. A coal dealer buys 175 (long) tons of coal. How 
much does he receive for it at 9 5 per ton of 2000 pounds ? 

TIME BETWEEN DATES. 

264. Oral Problems. 

1. How many hours from 3 o'clock Saturday afternoon 
to 9 o'clock Sunday morning ? 

2. How many days from May 1 to June 1 ? 

3. A boy takes a spoonful of medicine every hour. If 
he takes the first dose at 2 o'clock, at what hour will he take 
the sixth ? The second ? The fourth ? 
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4. A man begins work on the morning of the 6th and 
ends on the evening of the 11th. How much does he earn 
at $ 3 per day ? 

5. An importer receives some cases of goods numbered 
consecutively. How many cases are there if the lowest 
number is 29 and the highest number is 53 ? 

6. How many posts 6 feet apart will be needed for a 
fence 120 feet long. For a fence 6 feet long? 12 feet 
long? 

7. Find the time from Jan. 1 to Jan. 31, counting the 
first and the last day. Omitting both days. 

8. How many days from July 4 to Aug. 15, inclusive ? 

9. How many chapters from the 25th to the 49th, 
exclusive ? 

10. A girl begins at the 146th problem and solves all 
those on two pages. If the last is the 172d problem, how 
many does she solve? 

265. How many days from March 4 to Sept. 1 ? 

March 4 to March 31, 27 days 

Excluding March 4, there remain April 30 

in the month 31 -4, or 27 days. T6 ^ay 31 

this add the number of days in April, June 30 

• May, June, July, and August. Since , July 31 

March 4 is excluded, we take 1 day Aug. 31 

in September, making the total 181 Sept. 1 

^^^^' Ana. 181 days 

In finding the time between dates, either the first or the 
last day is excluded; that is, from the 1st to the 21st is con- 
sidered 20 days. 
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266. How many days from 

11. Jan. 1 to Feb. 19? 16. Feb. 29 to April 1 ? 

12. Oct. 31 to Dec. 30 ? ^ 17. May 21 to July 4 ? 

13. Sept. 30 to Dec. 16 ? 18. April 7 to May 27 ? 

14. Nov. 1 to Dec. 19 ? 19. June 10 to Aug. 1 ? 

15. March 16 to April 25 ? 20. July 4 to Sept. 1 ? 

267. Written FroUeniB. 

Take note of leap year. 
How many days from : 

1. Feb. 6, 1903, to Oct. 1, 1903 ? 

2. Oct. 14, 1903, to March 3, 1904 ? 

3. Jan. 1, 1904, to April 19, 1904? 

4. Dec. 23, 1904, to March 8, 1905 ? 
6. Sept. 3, 1903, to Feb. 1, 1904 ? 

6. March 16, 1904, to Dec. 25, 1904 ? 

7. June 3, 1905, to Nov. 29, 1905 ? 

8. Aug. 17, 1903, to Jan. 3, 1904 ? 

9. April 4, 1905, to July 4, 1905 ? 
10. May 16, 1906, to Oct. 14, 1906 ? 

11. How much wages at $4 per day should a man receive 
from Tuesday, Jan. 2, 1906, to Feb. 28, inclusive, no pay to 
be received for Sundays or legal holidays ? 

12. A man borrowed $ 100 April 4, and returned it Nov. 
25, How many days' interest did he owe ? (Do not include 
both days.) 

18. May 1, 1903, fell on Friday. Upon what day of the 
week did July 4 fall ? 
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14. How many days does vacation last if it begins on the 
morning of Saturday^ July 2, and school commences on the 
first Tuesday of September ? 

16. A man borrows some money June 16, and agrees to 
return it in 60 days. On what date should he pay it ? 

16. A traveller starts upon a trip Aug. 24, 1904, and 
reaches home again Feb. 10, 1905. How long is he away ? 

In each of the preceding examples the difference between the dates 
is less than a year, and the answer is required in days. When the 
difference is more than a year, it is generally obtained by compound 
subtraction, each month being considered as containing 80 days. 

17. Find the difference in time between March 3, 1891, 
and Ja^. 1,1906. ^^ ^ ^ 

Writing 1906, Ist month, 1st day, we subtract 1391 3 3 

1891, 3d month, 3d day. Ana, 13 yr. 9 mo. 28 da. ■■ — 

13 9 28 

18. George Washington was born Feb. 22, 1732. How 
old was he at the signing of the Declaration of Indepen- 
dence, July 4, 1776 ? 

19. Abraham Lincoln was first inaugurated president 
March 4, 1861. How long had he served at his death, 
AprU 15, 1865? 

20. The battle of Lexington took place April 19, 1775. 
The treaty of peace was signed Sept. 3, 1783. How many 
years, months, and days between the two events ? 

21. How many years elapsed between the discovery of 
America by Columbus, Oct. 12, 1492, and the landing of the 
Pilgrims, Dec. 21, 1620? 

22. General Harrison fought the battle of Tippecanoe 
Nov. 7, 1811. He was inaugurated president 29 yr. 3 mo. 
27 da. later. Give the date of his inauguration. 
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23. How long was it after the treaty with England^ 
signed Dec. 24, 1814, that the Mexican treaty was con- 
cluded, Feb. 2, 1848? 

24. General Taylor died July 9, 1860. How long did he 
live after the capture of Monterey, Sept. 24, 1846? 

25. President Garfield was born Nov. 19, 1831. How 
old was he at his inauguration, March 4, 1881? 

26. The last battle of «the Mexican War took place Sept. 
14, 1847. The battle of Bull Bun was fought 13 yr. 10 mo. 
7 da. later. What was the date of this battle ? 

27. Find the time between July 4, 1776, and Jan. 1, 1904. 

PXRCSNTAQX. 

268. Dial Exerfnses. 

' 1. Find 4% of 9126. 6. S3^% of 1 day. 

2. 25% of 16. 7. 62^9^ of »12. 

3. 6% of 200 cows. 8. 9 % of 923. 

4. 1% of 150 pounds. 9. 75 % of 3 gallons. 

5. 20% of 65 yards. 10. 1^% of ^400. 

269. ▼ritton Exeroises. 

1. Find 6% of 9576. 9. 25 % of «156. 

9676 X .06 i of 9156 

2. 4^% of $340. 10. 1% of 9 156. 

3. 25 % of 1876 bushels. 11. i% of »156. 

4. 12^% of 864 cows. 12. 50 % of 480 hours. 

6. 50 % of 432 yards. 13. i% of 480 hours. 

6. 33^% of 576 soldiers. 14. \% of »1420. 

7. 16|% of 696 gallons, 15. 3^% of »66. 

8. 6J% of »4.96. 16. 7i% of 360 days. 
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IHTSSXST. 

270. Merest is the sum paid for the use of money. 
The Principal is the sum loaned. 

The Ameuni is the sum of t£e principal and interest 

In computing interest, the year is considered as composed 
of liB months of SO days each. 

271. Oral ExeroiBeB. 
Find the interest on : 

1. f90 for 2 months at 4%. 

2. f60 for 60 days at 6%. 

8. $100 for 2 yr, 6 mo. at 5%. 

4. $ 120 for 30 days at 5%. 

5. $300 for 90 days at 3%. 

6. $100 for 1 yr. 3 mo. at 4%. 

7. $50 for 3 years at 6%. 

8. $100 for 2 yr. 4 mo. at 6%. 

272. Find the interest on $ 63 for 4 yr. 5 mo. at 5%. 

$63. 

M 

Find the interest for one year by multi- S~315 
plying the principal, ^63, by the rate, 5, ^5 
expressed as hundredths. Multiply this prod- ttifiTK 
uct, $3.15, by the time expressed in years, -^ — ' 

$ 1.31 -f 



4A, 



12.60 
Ans. $13.91 



$ 63 is called the principal. 

5 = rate. 4 yr. 5 mo. = time. 

Interest = Principal x ^^ x Time (in years). 
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The work may sometimes be shortened by indicatiiig the 
operations and cancelling : 

4 

Find the interest on ^ 160.50 for 3 mo. 15 da. at 6%. 
f 1.605 /. „ 1^-,-, ooK 

4 

Note. •— The diyisor, 100, should be cancelled only in perf onmng 
the final division. 

Find the interest on ^ 69.75 for 1 mo. 17 da. at 4%. 

». 007/75 . .rr 

*^/'^X:^X^ = «.36425. ^ln«. 36 cents. 

Note. — The three ciphers in the dividend are cancelled by moving 
the decimal point in the dividend three places to the left, prefixing a 
decimal cipher. 

273. Written Exercises. 
Find the interest on : 

1. $192for3yr. 7mo. at5%. 

2. $ 60 for 2 mo. 12 da. at 4%. 

3. f 240 for 1 yr. 1 mo. at 6%. 

4. $14.40 for 5 yr. 5 mo. at 5%. 
6. $36 for 77 days at 4^%. 

6. $99 for 21 months at 6%. 

7. % 192 for 2 yr. 4 mo. at 5%. 

8. $600 from Jan. 1 to Jan. 16 at 4%. 

9. $1200 from July 1, 1903, to Jan. 1, 1905, at 6%. 
10. $57.60 from Oct 4, 1904, to Feb. 4, 1908, at 5%. 
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274. Oral Problems. 

1. 16 is how many hundredths of 64? 

2. What per cent of 25 is 5 ? 

3. What part of I is f? 

Change both to the same denomhiator : 16 twentieths, 16 twentieths. 

4. What part of 2 lb. 1 oz, is 1 lb. ? 

Change both to the same denomination : 88 oz., 16 oz. 

5. Divide 4 gallons by 3 pints. 

6. How many pencils at 4 mills each can be bought for 
a dollar? lmiU = ^of acent. 

7. Write ^ as a decimal. 

8. Divide 34 by 200. 

9. How many pounds in one-quarter of a ton? How 
many pints in .25 of a bushel ? 

10. Change 37^^, 75^, 8^;^^ 62^^, 6J^, to fractions of a 
dollar? 

11. How many pounds of cheese at f 0.16^ a pound can 
bebought for f 5.00? 

12. An agent collected rents amounting to $300. What 
was his commission at ^% ? 

13. Find the interest of $200 for 1 yr. 3 mo. at 4%. 

14. A farmer raised 50 bushels of cranberries, and sold 
60% of them. How many bushels did he sell ? 

16. What % of a number is ^ of it ? 

16. What would 42 pounds of butter cost at 33 J/^ a 
pound? 

17. When the tax rate is $12 per $1000, what will Mr. 
Smith's tax be if he owns $4500 worth of property ? 
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18. A man pays 960 interest per year. How much in- 
terest does he pay in 3 yr. 7 mo. ? 

19. At 945 per months what is the rent of a house for 
2 yr. 7 mo. ? 

20. Express in per cents : }; ^; ^; ^; \. 

276. Written Problems. 

1. What is the interest on 9760 for 5 months at S^% ? 

2. A merchant insures property worth 9^0,000 for | of 
its value. How much does he pay, the rate for insuring 
being 1J% ? 

3. What is the commission on 96678 worth of cloth at 

4. At S%, what is the commission on the sale of 5000 
pounds of sugar at 5\^ per pound? 

5. What will be the interest on 9 720 for 3 mo. 24 da. at 
4i%? 

6. A clerk's income is 9800. He pays 25% of it for 
board, and 33^% of the remainder for clothes. How much 
has he left? 

7. \% of my money is in my pocket, 38% is in the bank, 
and the rest is in real estate. I have in all 924,000. How 
much is in the bank and in real estate ? 

8. An auctioneer sold for Mrs. Paul, on 10% commission, 
14 chairs at 91.75, 6 tables at 92.75, 40 yards carpet at 
62^;^ a yard, and a miscellaneous lot for 9119.24. What 
sum did Mrs. Paul receive after paying commission ? 

9. How many feet in 62^% of a mil© ? 
What part of a day is 18 hr. 30 min.? 
Beduce 9 cwt. 17 lb. to ounces. 

10. If .625 of a cord of wood costs 9S.76, wliflifc will .76 
of a cord cost ? 
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11. A business man's receipts for a week are 92675. 
His average rate of profit is 5% of his receipts. What is 
his profit for the week ? 

12. A certain city had 14,250 inhabitants in 1900. The 
population has increased 24 per cent What is the present 
number of inhabitants ? 

13. A class has 56 pupils on register. When 14^ per 
cent of the pupils are absent, how many are present ? 

14. A merchant's sales for 1903 were 945,276. What 
should be the sales for 1904 to make an increase of 16} per 
cent? 

15. Thirty words were dictated as a spelling test. One 
pupil received a mark of 93^ per cent. How many words 
did he misspell ? 

16. A certain regiment went into battle with 1000 men. 
Of these 5^c ^ere killed, 12% were wounded, 3% were 
taken prisoners, and 1% were missing. How many re- 
mained available for duty? 

17. What is the duty at 35 cents per square yard on a 
piece of cloth measuring 56 yards, 27 inches wide ? 

18. A man bought a bill of goods amoimting to 9 374.50, 
with a deduction of 2% for payment within 10 days. How 
much does he save by paying the bill within the 10 days ? 

19. A merchant places a bill of $ 840 in the hands of a 
collector, who collects 75% of the amount. How much does 
the merchant receive if the collector deducts 5% of the 
amount collected, as his commission ? 

20. How many pounds of bread can be made from 6 
bushels of wheat weighing 60 pounds per bushel, if the 
wheat loses 30 per cent in the process of grinding into flour, 
and if the bread weighs 33| per cent more than the weight 
of the flour used ? 
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SURFACES. 

276. Frdiminarj Ezercdses. 

1. What is ihe length in inches of a row of four enre- 
lopes, each five inches long, placed end to end ? What is 
the length in feet and inches. 



^ 5in<die8 

































How many square 
How many square 



2. What is the width in inches of four such rows, each 
envelope three inches wide, just touching each other ? What 
is the width in feet ? 

3. How many envelopes are there? 
inches are there in each envelope? 
inches are covered by all of them? 

4. How many envelopes 5 inches by 3 inches would 
cover the top of a table 4 ft. 2 in. long and 2 ft. 6 in. 
wide? 

6. Draw a rectangle to represent a floor 24 feet long 18 
feet wide. Draw rugs 6 feet long, 3 feet wide, and see how 
many will bo needed to cover the floor. 

6. What is the difference between three square inches 
and three inches square ? 

7. What is the distance around a room that is 40 feet 
by 30 feet? 
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8. A garden is 12 feet long and 9 feet wide. How many 
bunches of flowers will it furnish, if it takes 3 square feet 
to furnish one bunch ? 

9. A room is 36 feet long and 30 feet wide. How many 
square yards in the floor ? 

10. How many yards is it around a room 15 feet long and 
12 feet wide ? 

11. How many square inches in the surface of a sheet of 
paper 1 foot 8 inches long, 11 inches wide ? 

12. How many pieces of paper 2 inches square will exactly 
cover a slate 12 inches long, 8 inches wide ? 

277. Written ProUems. 

1. How many boards 12 feet long, 6 inches wide will be 
required for a floor 8 yards long, 6 yards wide ? 

The floor is 24 feet long, 18 feet wide ; its area in square feet ia 
18 X 24. The area of the board in sqoare feet is 12 x ]^, or 6. 

Number of boards = l§2iii 
6 

Note. — Labor is frequently saved in examples involying multipli- 
cation and division by first indicating the operations and then using 
cancellation. 

2. How many bricks 8 inches by 4 inches will be needed 
for a walk 24 yards long, 6 feet wide, making no allowance 
for waste ? 

Area of top surface of one brick =(8x4) square inches. Tne 
length of the walk in inches = 24 x 3 x 12 ; width in inches = 6 x 12. 
Area of walk in square inches = 24 x 3 x 12 x 6 x 12. Divide this 
by 8 X 4, the number of square inches in the top surface of a brick. 

Number of bricks =24x3x12x6x12 
8x4 

Note. — It will be remembered that the divisor and the dividend 
must be of the same denomination, square inches in this example. 
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3. How many paving tiles ^ foot square will cover a 
hearth 6 feet long, 3 feet wide ? 

Make a diagram. 

4. How many boards 12 feet long, 8 inches wide will be 
required for a close fence 120 yards long, 6 feet high ? 

6. Find the number of paving stones 9 inches by 3 
inches, in a street 100 rods long, 10 yards wide. 

6. Draw a rectangle 2 inches by 3 inches. Draw one 
twice the size. What are the dimensions of the latter? 
What are the dimensions of one four times the size ? 

A plot 100 feet by 100 feet is how many times as large 
as a plot 25 feet by 25 ? 

7. A brick is 8 inches long, 4 inches wide, 2 inches thick. 
How many square inches are there in the surface of the 
widest face ? In the surface of one side ? In the surface 
«f one end? 

8. How many bricks laid on the widest face will be 
needed for a walk 288 inches long, 96 inches wide? 

9. How many bricks laid on the side will be needed for 
a walk 24 feet long, 8 feet wide ? 

10. How many square feet are there in a roll of wall 
paper 24 feet long, 18 inches wide ? 

11. How many rolls 24 feet long, 1^ feet wide, would be 
required to paper the ceiling of a room 45 feet long, 36 feet 
wide, making no allowance for matching or waste ? 

12. The owner of a piece of ground 200 feet wide, 300 
feet long, divides it into lots 26 feet by 100 feet. How 
many lots are there ? 
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IS. Make table of square measure : 

square inohes (sq. in.) = 1 square foot (sq. ft.) 
square feet = 1 square yard (sq. yd.) 

square yards = 1 square rod (sq. rd.) 

160 square rods = 1 acre (A.) 

acres = 1 square mile (sq. mi.) 

14. There are 160 square rods in an acre. How many 
square yards are there in an acre ? 

15. Give the dimensions, in yards, of a field that will 
contain just an acre. Of one that will contain two acres. 

16. At f 80 per acre what is the ralue of a field 80 rods 
long, 70 rods wide? 

What will it cost to fence the field at 20^ per running 
yard? 

17. A man has a lot 100 feet by 200 feet. How many 
square feet will he have left for a garden after he builds a 
house 25 feet by 60 feet ? 

18. One wall of a room is 24 feet long and 12 feet high. 
There is a door in it 8 feet high, 4^ feet wide. How many 
square yards of plastering will be needed to cover the wall? 

19. What would be the cost of painting 1800 feet of 
fence 6 feet high at 15 cents per square yard ? 

20. What is the length of a rectangular field 60 rods 
wide that contains 60 acres ? 

21. A farm is one mile square. How many 40-acre fields 
does it contain ? 

22. How many acres in a field in the shape of a triangle 
whose base and perpendicular measure 40 rods each ? 

23. How many acres are there in a triangular plot of 
ground when the base measures 80 yards and the perpen* 
dicular measures 60^ yards ? 
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3 In. wide 




In a box 4 inches long, 



VOLUMES. 
S78^ nrdimiiiary Ezerdses.' 

1. How many one-inch cubes can be placed on the bottom 
of a box 4 inches long, 3 inches wide ? 

2. If the box is one inch high, 
how many will it hold ? If the 
box is 2 inches high ? 3 inches 
high? 

NoTB. — A cube one inch long, one 
Inch wide, one inch high, contains a 
oabic inch. 

3. How many cubic inches in a 
box 3 inches long, 4 inches wide, 
1 inch high ? In a box 3 inches 
long, 4 inches wide, 2 inches high ? 
4 inches wide, 4 inches high ? 

4. If you had 24 one-inch cubes, how could you pile them 
to make a solid with six rectangular faces ? 

6. If the pile was 2 inches high, how many cubes would 
there be in each tier ? How many square inches would the 
lower tier coyer ? 

6. How could the 24 cubes be arranged to make a pile 
3 inches high? 

7. Can you give a rule for finding the number of cubic 
inches in a box 4 inches long, 2 inches high, 3 inches wide ? 

8. How many cubic inches of water would a tin box hold, 
the dimensions of the box being 5 inches by 3^ inches by 4 
inches ? 

9. How many one-foot cubes could be placed in a cubical 
bex one yard long, one yard wide, one yard high ? 



acx> 
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279. AaoUdhasthree 
dimensions : length, 
breadth, and thickness. 

The volume or contents 
of a solid, is the space 
it occupies, expressed in 
cubic inches, cubic feet, 
cubic yards, etc. 

A cube is a solid hay- 
ing six equal square 
faces. 

280. Onfaio Measure. 

1728 cubic inches (cu. in.; = 1 cable foot (cu. ft.) 
27 cubic feet = 1 cubic yard (cu. yd.) 




281. Written Ezerdses. 

1. How many cubic inches in a solid 3 yards long, 2 feet 
wide, 6 inches high ? How many cubic feet ? How many 
cubic yards ? 

To find the volume in cubic inches, change 3 yards to 108 inches, and 
2 feet to 24 inches. 

Volume = (108 X 24 X 6) cubic inches. 
Volume (in cubic feet) = (9 x 2 x J) cubic feet. 
Volume (in cubic yards) = (3 x f x J) cubic yards. 

2. How many cubic feet of air in a room 24 feet long, 18 
feet wide, 12 feet high ? ^ 

3. Find the solid contents of a piece of timber 2b feet 
long, 3 feet wide, 5 feet thick. Is it larger or smaller than 
a piece 4 feet wide, 4 feet thick, and 23 ft. 6 in. long ? 
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4. How many cubic yards of earth will hare to be r^ 
iBoved in digging a cellar 18 feet wide, 55 feet long, 6 feet 
deep ? What will be the cost at 60^ a load (1 cubic yard) ? 

6. A brick is 8 inches long, 4 inches wide, 2 inches thick. 
How many bricks are there in a pile 60 feet long, 20 feet 
wide, 5 feet high ? 

6. Find the number of bricks in a wall 24 feet wide, 48 
feet high, 1 foot thick, making no allowance for mortar, etc. 

7. How many bricks are there to a cubic foot ? 

8. Allowing 20 bricks to a cubic foot when laid in mortar, 
how many bricks will be needed for a wall 24 feet wide, 50 
feet high, 20 inches thick ? 

9. What will be the cost of building a stone wall 40 rods 
long, 4 feet high, 1 yard thick, at $ 6.40 per perch of 24| 
cubic feet ? 

10. A cord of wood contains 128 cubic feet. If the wood 
is cut into 4-foot lengths, what should be the other two 
dimensions of a regular pile to hold just a cord? 

11. How many cords of wood are there in a pile 24 
feet long, 4 feet wide, 12 feet high ? 

1 cord = 128 cubic feet. 
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231 cu. in. = 1 gallon 
2150.4 cu. in. = 1 bushel 
128 cu. ft =1 cord 

12. Find the capa- 
city in bushels of a bin 
1 yd. long, 2 ft. 4 in. 
wide, 5 ft. 4 in. high. 
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The eapadttf of a bin, 3 ^ 10 

of the bin or tank when full. 1792 

Write the dimensions in ^og 

inches as factors, with the ^ 

nlimber of cubic inches in ^^ 

a bushel as a divisor, and cancel 

The decimal point in the divisor is moved one plaee to the rifht, 
and a cipher is added to one of the numbers above the line. 21604 is 
cancelled by 12, 7, 4, and 64. 

13. Pind the capacity in gallons of a tank 1 ft. 9 in. long:, 
1 ft. 3 in. wide, 1 ft. 10 in. deep. 

21 X 15 X 22 „„, r<«««-.i 
— gal. Cancel. 

14. How many gallons are there in a cubic foot ? 
Give the answer as a mixed number ; as a mixed decimal. 

16. How many cubic feet are there in a bushel ? 
Give the answer as a mixed number; as a mixed decimaL 

16. Give the width of a wagon body 18 inches higl^ 
6 feet long, that will hold, when full, a cubic yard. 

17. A gallon contains 231 cu. in. Give the dimensions 
of a tin box that will hold exactly a gallon. 

18. A pile of wood 40 feet long and 12 feet wide caar 
tains 1920 cubic feet. How high is it? 

19. How much will it cost to have it cut if it costs 80 cents 
acoid? 

20. A pile of 4-foot wood is 16 feet long and 6 feet high. 
Eequired the cost at f 5.50 per cord. 

21. A rectangular tank is 5 feet long, 2 feet wide, and 2 
feet deep. How many gallons of water will it hold ? 
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28. What is the cost of digging a cellar 21 feet long, 18 
feet wide^ and 6 feet deep^ at $ .28 a cubic yard ? 

23. How mnch will a block of granite weigh 15 feet long, 
12 feet wide, and 9 feet thick, if 9 cubic feet weigh 72 lb.? 



SUKFACBS OF SECTAMOnLAR SOLID& 
283. FreliBaisary Exercises. 

1. How many faces has a cube ? 

2. What is the surface of each face of an inch cube ? 

3. How many square inches are there in all the faces of 
an inch cube ? 

The accompanying diagram shows the dimensions of a piece of 
paper that will exactly cover a square prism, whose base measures 
4 inches by 4 inches, and whose height is 8 inches. 

4 in. 



i 
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4 in. 

.9 

4 in. 


4in. 
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4 in. 
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4 in. 



4. How many square inches are there in the top face of 
the prism ? In the bottom face? In each of the four side 
faces ? In the four side faces ? In the two ends ? In the 
entire surface ? 
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S)M. Written EzeroiseB. 

1. Make a diagram of a piece of paper that when folde«l 
will just cover the six faces of a brick 8x4x2 inches. 
How many square inches of paper would be needed? 

2. The owner of a piece of ground 600 feet long, 150 feet 
wide, builds a fence 6 feet high around the plot. How many 
square feet of fence are there ? 

The surface of this fence may be considered as the four side faces of 
a solid. The area in square feet = (160 x 6) + (600 x 6) + (160 x 6) 
+ (600 X 6). The operation is shortened by adding 160, 600, 160, 
and 600, and multiplying the sum by 6. (1600 x 6) sq. ft. = OOM 
sq. ft, Ans. 

3. A room is 24 feet long, 18 feet wide, 12 feet high. 
Draw, touching each other, four rectangles representing the 
four walls. Write the dimensions of each wall. 

What are the dimensions of the large rectangle made up of the four 
smaller ones? Give the area in square feet. In square yards. 

4. Show by a diagram the shape of a piece of paper that 
when folded will entirely cover a box 12 inches long, 6 
inches wide, 4 inches high. Write the dimensions. 

This is called the *' development '* of the box. 
YH^t is the area of the paper in square inches ? 

6. How many square feet are there in a fence 10 feet 
high enclosing a lot 250 feet long, 200 feet wide ? 

6. Make a diagram of a room 24 feet long, 18 feet 
wide, 12 feet high, showing the surface that is generally 
plastered. 

How many square yards of plaster will be needed for 
the above room, making no allowance for doors, windows, 
etc.? 

7. A box is 4 inches long, 2 inches wide, and 2 inches 
deep. How many square inches on its surface ? With the 
pen, sketch a free-hand development of this box. 
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8. One of the drawing models is a square prism 8 inches 
long and 4 inches square. How many square inches on the 
whole surface of the model ? 

9. How many square yards in the walls of a room 
12 feet wide, 15 feet long, and 9 feet high? 

10. The floor of a room is 18^ feet long, 15| feet wide. 
How many square yards in the ceiling? 

A lot of land containing 5250 square feet is 125 feet long. 
How wide is it ? 



ANGLES, TRIANGLES, QUADRILATERALS. 

285. The following may be drawn free-hand, the oompaases being 
reseryed for the geometrical problems in Chapter VUL 

1. Draw two lines meeting at a point. 
These lines make an angle. 

2. Draw two lines that will make four angles. 

3. Draw two lines so as to make two angles. 
Two such angles are called supplementary angles. 

4. Make two equal supplementary angles. 

Equal supplementary angles are called right angles. A line making 
a right angle with another line is said to ht perpendicular to it. 

6. Draw two lines so as to make one right angle. 
Is the right angle made by two lines, each 10 feet long, any larger 
than a right angle made by two lines, each 1 inch long ? 

6. What is the smallest number of straight lines that will enclose 
space? 

Draw a figure enclosed by the smallest possible number 
of straight lines. What is its name ? Why ? 

7. Make a triangle having one right angle. 
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t. Gftn 70a dimw a trumgle ha^isg two ii|^t MigiM ? Why f 
What name m ifirwk to lines that will not meet, no matter how far 
th^ are extended ? 

9. An angle less than a right angle is called an acute angle. 
Draw a triangle containing an acute angle. 

10. Can you draw a triangle containing two acute angles ? 
Three acute angles ? 

11. An angle greater than a right angle is called an obtnse angle. 
Draw a triangle containing an obtuse angle. 

12. Can you draw a triangle containing three obtuse angles ? 
Containing two ? 

13. Draw a triangle with sides 2 inches, 3 inches, 4 inches, 
respectively. 

A triangle having no two sides equal is called a scalene triangle. 

14. Draw a triangle having two equal sides. 

This is called an UosceUe triangle. The unequal side is called the 
base. 

16. Draw an isosceles triangle with the base uppermost. 
With the base on the left. On the right. 

16. Draw a triangle having three equal sides (an equilat- 
eral triangle). 

17. Draw a square. Draw a rectangle 4 inches by 3 
inches. 

How many right angles in each ? 

18. Draw a four-sided figure having its opposite sides par- 
allel, but containing no right angle (rhomboid). 

What kinds of angles does it contain ? How many of each ? Write 
name in each angle. 

19. Draw a four-sided figure, having all its sides equal^ 
but containing no right angle (rhombus). 
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20. Draw a quadrilateral (four-sided figure) haying only 

two parallel sides (trapezoid). 

21. Draw a quadrilateral haying no parallel sides (trape- 
zium). 

22. Draw a rhombus, each side 2 inches. A square, each 
side 2 inches. 

What is the difference between them ? Which is larger ? 

23. A parallelogram is a quadrilateral that has its opposite 
sides parallel. 

Name the parallelograms that have four equal sides (equilateral). 
Those that haye four equal angles (equiangular). 

24. The height of a parallelogram is called its altitude. 
Draw a rectangle, base 3^ inches, altitude 2^ inches. Draw 
a rhomboid, base 3^ inches, altitude 2^ inches. Draw several 
rhomboids of the above dimensions, all differing in shape. 

25. Gut out of paper a rectangle, base 3 inches, altitude 
2 inches. Gut out a rhomboid, base 3 inches, altitude 2 
inches. Place one upon the other, and see how their areas 
compare. 

26. Can you calculate the number of square inches in a 
rhomboid whose base is 3 inches and altitude 2 inches ? 

27. Draw a rectangle, base 4 inches, altitude 3 inches. 
Divide by a diagonal into two triangles. Mark in each 
triangle its area. 

28. Draw a right-angled triangle, base 4 inches, perpen- 
dicular (altitude) 3 inches. Calculate its area. 

29. Draw a rectangle, base 4 inches, altitude 3 inches. 
From the middle point of the upper base draw lines to the 
extremities of the lower base, making three triangles. Mark 
in each triangle its area. 

30. Draw an isosceles triangle, base 4 inches, altitude 3 
inches, and calculate its area. 
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286. Aims of TriftD^ei and Qiiadrilateialfl. 
Find the areas of the following : 

1. A right-angled triangle whose sides meas- 
ure 15^ 20^ and 25 inches respectively. 

NoTB. — Area of triangle = } product of base by altitode (peipen- 
dioular). 

2. A right-angled triangle whose base measures 64 yards, 
perpendicular 48 yards. 

3. A triangle whose base measures 18 rods, altitude 13 
rods. 

4. A square whose side measures 35 feet. 

Area of parallelogram = base x altitude. 

97 ft. 

6. A rectangle 42 yards by 37 yards. 




6. A rhombus whose base is 97 feet, 
altitude 63 feet. ^^^ ^^ 

Show that the area of this parallelogram is equal to that of a 
rectangle 97 feet by 68 feet. 

7. A rhomboid, base 33 meters, altitude 28 meters. 

8. A trapezoid whose paral- ^ ^ 
lei sides measure 10 and 16 feet, 
respectively, the perpendicular 
distance between them being 6 
feet. 

Draw this trapezoid on a scale of | inch to the foot, and measure 
AB, which divides the rectangle EFQH into two equal parts^ AB = 
\{FQ + ED). Cut off the triangle BCD and add it to the upper half 
of the trapezoid, so that CD will be a continuation of FG, The rec- 
tangle thus formed should measure 13 feet by 6 feet. 



A 


«0 


10ft. \ 

^^y 

10 ft. ! 6fi.\ 


E 




H C 
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10 ft. 



10 ft 



C D 




E 




9. A trapezoid as shown 
in the accompanying diagram. 

Draw to a scale ; cut off a triangle 
from J. to the centre of CD, also 
one from £ to the centre of EF; 
and place these triangles above AB, so as to make a rectangle, 
1(10 + 16) feet long and 6 feet wide. 

10. A trapezium, one of 
whose diagonals measures 42 
yards, the perpendiculars to the 
opposite comers measuring 18 
yards and 16 yards, respec- 
tively. 

Area in square yards = (42 x } of 18) + (42 x } of 16) = 42 x } of 
(18 + 16). 

SPECIAL DRILLS.— REVIBW. 
287. Oral Ezerdses. 

1. 463 + 157 = 463 + 100 + 50 + 7 = 

In giving the solution at sight, the pupil says (or thinks) 668, 618, 
690. 

2. 256 + 184 4. 185+646 6. 167 + 734 

3. 419 + 342 6. 668 + 193 7. 476 + 155 

8. 4170 + 470 = 4170 + 400 + 70 

Use no unnecessary words : 4570, 4640. 

9. 1260 + 850 11. 3450 + 390 13. 5620 + 590 

10. 2140 + 680 12. 4370 + 280 14. 6380 + 660 

16. 400 — 163 = 400 - 100 - 60 - 8 = 
Say only 800, 240, 8S7. 
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le. 601-376 18. 660-488 20. 361-149 

17. 275-137 19. 640-384 21. 466-368 

32. 7310-6860 = 7810-6800-60 = 
510, 460. 

28. 8610-7680 26. 4960-4380 27. 6460-6760 
24. 6000-4670 26. 2770-1890 28. 7320-6660 

29. 24 X 66| = f of 24 hundred. 

30. 48xl6| 38. 24x62J 36. 28x76 

31. 32 X 37^ 84. 36 X 66f 87. 40 x 87^ 
82. 49 X 26 86. 39 x 33^ 88. 88 x 12J 

39. 633| + 66} = 6} hundred -«-f hundred = 16 + 2. 

40. 337^ + 37^. 42. 687^ + 62^ 44. 437^-^67^ 

41. 733^ + 33} 43. 933J-*-66} 46. 212^ + 12^ 

288. Oral FroblemB. 

1. How many ounces in 11^ pounds ? 

2. 268 yards equal how many feet ? 

3. A dealer bought 662 tons of coal and sold 476 tons. 
How much had he left ? 

4. Sold my wheat for $347 and my oats for $164. How 
much did I receive for both ? 

6. 40f yards of ribbon are cut into 7 pieces. Find the 
length of each piece. 

6. How many square yards in a floor 6^ yards long and 
6^ yards wide ? 

7. What will be the cost of 14 pounds of lard at 14^ per 
pound? 

8. At 1 J^ each, how many lead pencils can I buy for 27^ ? 
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9. What part of a 196-pomid barrel of floor is contained 
in a 49-poimd bag ? 

10. At 45^ per yard, how much lace can be bought for 
♦ 1.35? 

11. A woman has saved $833. How much more must 
she save to have $1000? 

12. What will be the cost of 16 poimds of sugar at 4|^ 
per pound ? 

13. Spent $ 2.56 for dry goods and $ 1.84 for groceries. 
How much did I spend for both ? 

14. Find the cost of 3 lb. 10 oz. butter at 32^ per pound. 

16. At $.375 per yard how much ribbon can be bought for 
$.75? 

16. If it takes If yards of cloth to make a jacket, how many 
can be made from a piece of cloth containing 30 yards ? 

17. A boy paid 35^ for the use of a boat for 3J hours. 
What was the price per hour ? 

18. If 13 pounds of raisins cost $1.69, what is the cost of 
1 pound ? 

APPROZIXATIOHS. 
289. Oive an estimate of the answer : 

1. If 3 T. 1988 lb. coal cost $19.97, what will be the 
cost of 8 T. 1 lb.? 

Nearly 4 tons cost nearly f 20. 

2. At $ 500 per year, what will be the rent of a house for 

1 yr. 11 mo. 29 da.? 

Neaxly 2 yean. 

3. Find the cost of 5 barrels sugar, averaging 299 pounds 
each, at 4J|^ per pound. 

4. What is the interest on $199.86 at 6%, for 5 ma 
28 da.? 
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5. If 11 men and 2 boys can finish a piece of work in 
23} days, how long will it take 23 men and 5 boys ? 

6. What decimal of 639 acres is 321 acres? 

7. What will be the cost of 20,060 bricks at f 4.90 per M ? 

8. A farmer sells 5484 pounds rye at 87^ per bushel of 
56 pounds. How much does he receive? 

9. If 19 lb. 15 oz. of tea cost $ 7.95, what will be the cost 
of 21 lb. 1 oz.? 

10. Paid freight on 1987 pounds at 70^ per cwt. How 
much did I pay ? 

11. If there are about 7} gallons to a cubic foot, estimate 
the number of gallons in a tank 5 feet long, 3 feet wide, 
4 feet high. 

12. If there are about 1^ cubic feet in a bushel, estimate 
the contents in bushels of a bin 5 f t. x 3 ft. x 4 ft. 

18. Give the dimensions of a tank of 150 gallons' capacity. 

14. Give the dimensions of a bin that will hold 100 
bushels. 

16. At 20 bricks laid in mortar to the cubic foot, give the 
length and the height of a wall 1 foot thick that can be built 
with a thousand bricks. 

16. At f 1 a load (1 cubic yard), give the dimensions of 
an excavation that can be made for $ 100. 

17. A cubic foot of water (about 7| gallons), weighs 62} 
pounds. About what does a gallon weigh ? A pint ? 

18. If iron is about 7} times as heavy as water, about 
what does a cubic foot of iron weigh ? 

19. About what is 49|% of $801? 

20. About what will be the interest at 6 per cent on $ 160 
for 3 yr. 11 mo. 29 da.? 
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FUNDAMENTAL PROCESSES. 

290. 1. The sum of two numbers is 278. One of the 
numbers is 89. What is the other ? 
89 + ? = 278 

2. The minuend is 583, the remainder is 249. What is 
the subtrahend ? 683 - ? = 249 

3. The subtrahend is 56, the minuend is 214. Find the 
remainder. 

4. The difference between two numbers is 84, the smaller 
is 129. What is the larger number ? 

6. The subtrahend is 176, the remainder is 92. Find 
the minuend. 

6. The multiplier is 98, the multiplicand is 809. Find 
the product. 

7. The product is 9045, the multiplier is 45. What is 
the multiplicand? 

8. The product of two factors is 1767. One of the 
factors is 93. Find the other factor. 

9; The multiplicand is 84, the product is 2100. What 
is the multiplier ? 
$ 10. The dividend is 10,000, the divisor is 275. Find the 
remainder. 

11. The quotient is 32, the remainder is 21, the divisor 
is 40. What is the dividend ? 

40 ) ? 
32tt 

12. The dividend is 4263, the quotient is 203. Find the 
divisor. 4263 _ 203 

? 

13. The dividend is 267, the quotient is 13, the remainder 
is 7. What is the divisor ? 

267 ,„» 
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RATIO. 

291. Sight Ezeroiaes. 

- 87x25 ^ 63x19 -47^7^ ^39^^ 
« 74x24 , 96x27 -66^,40 g ^3 00 

292. Written Ezeroises. 

Indicate operations, and cancel where poesible. Terms compared 
should be of the same denomination. 

1. If 90 tons of coal cost $472.50, what will be the cost 
of 132 tons ? $472.50x132 

90 

2. If 3 lb. 4 oz. tea cost $ 1.95, what will 12 oz. cost ? 

The ratio is 12 oz. to 62 oz. 

3. A party of men can build 16 rd. 2 ft. of wall in 20 
days. How long will it take them to build 4 yd. 6 in. ? 

Change to inches. 

4. What will be the cost of 3 bu. 2 pk. 7 qt. of oats if 7 
bu. Iqt. cost $4.50? 

6. By travelling at the rate of 20 miles a day, a person 
can complete a journey in 18 days. At what rate must he 
travel to finish it in 15 days ? 

6. How many rolls of merino, each containing 75 yards, 
worth $ .45 per yard, will it take to pay for 180 yards of 
alpaca at $ .30 per yard ? 

7. A merchant sold 20 hogsheads of oil, each containing 
63 gallons, at $ 1.75 per gallon, and invested the proceeds in 
table sauce in cases of 12 bottles each, worth $.31^ per 
bottle. How many cases did he buy ? 
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8. No allowance being made for mortar, how many 
bricks will be required to build a wall 50 feet long, 4 feet 
high, and 1 foot 3 inches thick, each brick being 8 inches 
long, 4 inches wide, and 2^ inches thick 1 

9. If .1875 of a yessel cost $273.12|, what is the ralue 
of ^ of it at the same rate ? 

10. What is the cost of 60.51 tons of coal, when .9 of a 
ton costs f 6.66? 

RSVISW OF FRACTIONS. 
SnS. Add across : 

If the pupils work from their books the following examples in 
addition and subtraction, they should be permitted to write only the 
answers. The teacher should announce the number o' an example, 
not taking them in order, then the number of the next jo be worked^ 
without giying time for the writing of unnecessary, figures. 

1. 13i + 16f-f 8f 6. 59^ + 3^ + 41 

2. 4i + 5^ + 27f 7. 7| + 18i + 40i 

3. 19i + 3|-f 35i 8. 35| + 51i + 8A 

4. 8^ + 9^ + 14^ 9. 3J + 9i + 26A 

5. 23| + 5i + 32A 10. 66J + 8^ + 14i 

294. Subtract across' 

11. 25^ -183^ 16. 68f -6H 

12. 63f -49| 17. 100^-62^ 

13. 70^ -15^ 18. 56i -37| 

14. 92| -24f 19. 83f -43f 

15. 33i -15,2^ 20. 42^ -16} 
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296. Multiply: 

When the fractioiui are small and the fraction in the moltiplicaiid 
has 1 for its numerator, business men do not change the mixed num- 
bers to improper fractions. 

In multiplying 38f by 11, the product of f by 11 is mentally reduced 
to 8J, and J written; 11 eights (88), and 8 (96), 6 being written ; etc. 
i of 38} is 4 (written) with 6} remainder. This is reduced to ^ men- 
tally, and its }, or f|, written. 



37^x3^ 


12f x5i 


38f X lit 


112^ 


63f 


426J 


18f 


^ 


m 


ISI^Jm. 


68 Ans. 


431^ Jns. 


21. 48ix4t 


24. 18JX6J 


27. 46^x2^ 


22. 64^.: 10^ 


26. 13^x7i 


28. KOixlOf 


23. 2df x6i 


26. 9fx8t 




296. Divide: 






29. 13)206^ 






The pupil should endeavor to work the following by short divisioB : 


into 20, once ; into 75, 


, 5 times, remainder 10} 


Ans. 16}}. 


80. 14)186^ 


87. 21)460j^ 


44. 26)668^ 


31. 16)260^ 


38. 31)970| 


46. 32)965^ 


32. 16)198jL 


39. 24)653f 


46. 36)722| 


33. 17)190| 


40. 23)466f 


47. 16)366t 


34. 18)200^ 


41. 26)290f 


48. 17)208^ 


36. 19)38H 


42. 27)545| 


49. 21)640i 


36. 22)264^ 


43. 33)999f 


60. 22)888^ 
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REVISW OF DECIMALS. 
807. Sight ExaroisaB. 
Give products : • 

1. 360 X .25 8. 840 x .076 16. 400 x .04 

2. 560 X. 125 9. 960 X. 005 16. 165 x .06| 

3. 240 X. 375 10. 1200 X. 001 17. 176 X .06J 

4. 400 X. 625 11. 1500 X. 002 18. 3300 x .00^ 
6. 480 X .75 12. 96 X .3^ 19. 880 x .12^ 

6. 320 X. 875 18. 840x.02i 20. 105 x .8 

7. 720 X. 025 14. 1500 X. 06 21. 210 x .10 

298. Give quotients : 

1. 240 -4- .5 8. 37-S-.05 15. 76-^.04 

2. 360 -8- .75 9. 48 H- .005 16. 88 ^.00^ 

3. .45 -f- .125 10. 72 -f. .025 17. 65 -^.12^ 

4. 23-!- .25 11. 92-^.002 18. 84-*- .8 
6. 360 -f- .375 12. 93-«-.03i 19. ll-«-.06i 

6. 100 -H .625 18. 54-!-.02i 20. 42h-.6| 

7. 154 H- .875 14. 132-^.06 21. 93-^.5 

299. Written Exercises. 

1. Find the value of (6.125 -F 8.75 - 9.1235) -^ .0125. 

2. Find the value of (1708.4592 -^ .00024) x .003. 
« a- vij 7 — 3.004 5 — .08 ^1 

4. Multiply 24.234 by .346, and write the result in 
words. 

6. Divide 96 ten-thousandths by 384 hundred-millionths. 
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6. Whj does the value of a deoimal lemain unchanged 
when ciphers are annexed ? 

7. Write : four hundred seven thousandths. 

8. Write : six hundred four milliontts. 

9. Write in words 406.0067642. 

10. Eeduce to common fractions in lowest terms: 

.004; .0126; 66.37f 

11. 16f x.046 = ? .324x.33J==? 3.406x1.00 = ? 

12. .806 -i- .36 = ? 80.6 -h 360 = ? Divide tweniy-five 
thousandths by 16 millionths. 

13. Write in words : 

.0106; 000126; 1.001106; 11.4141; .000008. 

14. Beduce to common fractions : .96 ; .626. 

16. From one thousand and (decimal) five thousandths 
take eight hundred and (decimal) eight hundredths. 

16. Divide eight hundredths by four thousandths^. and 
multiply the quotient by six ten-thousandths. 

17. Mnd the product of the following factors: .064, 
•0032, 16,626, and 31.26. 

300. Oral Beview Problems. 

1. At 20^ per quart, what will be the cost of 2 gal. 3 qt. 
1 pt. of maple syrup ? 

2. Find the cost of 4 T. 400 lb. of coal at $6 per ton. 

3. A man puts 4 lb. 8 oz. of tea into 9-ounce packages. 
How many packages does he make ? 

4. 4 pk. 3 qt. of apples are given to some children. If 
each child's share is 6 quarts, how many children axe there? 

6. If it takes 3 hr. 20 min. to hoe a row of com, how 
many rows can a man do in 2 days of 10 hours each ? 
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6. How many dozen eggs at 2B^ a dozen must be given 
for 100 pounds of sugar at 5P a pound ? 

7. Wliich would you rather have, |- of a dollar or 76^ ? 
Why? 

8. What will a gallon of molasses cost if a gill costs 2^p ? 

1 gill = i pint 

9. Give the names to the results in the four simplest 
processes in arithmetic 

10. $16 per week is how much per day ? 

11. I of 72 is f of what number? 

12. How many cubic feet in f of a cubic yard ? 

18. Which is the larger and how much larger, ^ of 130 or 
f of 119? 

14. Which is the larger and how much, ^ or f ? 

16. How many cubic feet in a wall 30 feet long, 4 feet 
high, and 2 feet thick ? 

16. If f of a barrel of flour cost $2.13, what cost 1^ 
barrels? 

17. The difference between 144 and 24 is how many 
times 16 ? 

18. John walked 12f miles, and Henry lOf miles. How 
much farther did John walk than Henry ? 

19. At 4^/ a pint, what will 6 qt. 1 pt. of milk cost ? 

20. After spending f of his money, James has $ 160 left. 
What amount did he have at first ? 

21. How many gallons in 462 cubic inches ? 

22. If a boy eats f of a loaf of bread, how many boys 
will be required to eat 10 loaves ? 

23. 6 yd. cloth cost 90^ ; find the cost of f yd. 

24. If f yd. of cloth costs 10^, how many yards can 
be bought for 80/^ ? 
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26. A step is 3 feet. 2 steps axe wliat part of a rod ? 

26. 19+3 + 17+6 + 15 + 4=? 

27. John had S5^. He bought strawberries for 22^; 
1 pound coffee for 30^ ; 3 sheets paper at 1^ a sheet. What 
remained ? 

28. Three-fourths of a mince pie is worth 18^, and James 
eats I of a pie. What is the value of what he eats ? 

29. If I have 1 pk. 2 qt. 1 pt. of meal, how many more 
quarts must there be to make 1 bushel ? 

30. Charles caught 12 fish, worth 4^^ each, in four 
hours. His time was worth 12^ an hour. Gain or loss, and 
how much ? 

31. How many times would a dish holding f of a pint 
have to be filled to measure 9 quarts ? 

32. If 5 chairs cost $ 80, what will 12 chairs cost ? 

33. How many hours from 4 a.m. to 8 p.m. ? 

34. Eeduce f| to lowest terms. 

35. Add ^ to I, and take the sum from 6. 

301. Written Eeyiew Problems. 

1. What part of 6 hr. 54 min. are 3 hr. 15 min. ? 

2. If a man walks at the rate of 3 mi. 96 rd. x>6r hour, 
how far will he walk in 3 hr. 20 min. ? 

3. What is one-ninth of 28 bu. 3 pk. 7 qt. ? 

4. Three men buy a house for $ 1200. A furnishes 
9 600 ; B, 9 400 ; C, $ 200. They sell the house for $ 1500. 
How much money should each receive ? 

6. If 5 T. 1000 lb. of coal cost $30.25, how much will 
be paid for 7 T. 320 lb. ? 

6. At 25^ per hour, how much should a man receive 
that works 8 hours and 36 minutes ? 
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7. If 2 lb. 4 oz. of tea cost $1.35, what will be the cost 
of 11 lb. 12 oz. ? 

8. How many square inches in a paving tile 6 inches 
square ? How many square inches in a rectangle 4 feet by 
3 feet ? How many paving tiles 6 inches by 6 inches would 
cover a surface 4 feet by 3 feet ? 

9. A man buys a house and lot for $3000. He pays | 
of the amount in cash and the remainder after 1 year, 4 
months, with 5% interest. Find the amount of the second 
payment. 

10. Find four-ninths of 28 bu. 3 pk. 7 qt 

11. (fof |) + (tof f)-(|of 2) = ? 

12 t?LIi_A^£ii-9 
"^^ f of 15 1^x11"' 

13. Add8^ + f-ff + A + f. 

14. Find the value of 728 — | - 1 - f - i^. 

15. Hx(i-*.|)xi. 

16. Reduce ^3^ of | of f of ^ to a decimal. 

17. A person owning ^ of a factory sells 75 per cent of 
his share for $1710. What is the value of the whole fac- 
tory? 

18. Find f of 2 da. 5 hr. 40 min. 

19. If a piece of cloth is 20 yards long and | yard broad, 
how broad is another piece which is 12 yards long and con- 
tains as many square yards as the first ? 

20. Sin.plify|±Bx^-^. 

21. If 7 men can do a piece of work in 10^ days, how long 
will it take 8 men and 6 boys to do the same work, each boy 
doing one-half as much as a man ? 
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22. A farmer diew to market three loads of wheat, 
weighing respectively 2873 pounds, 3027 pounds, and 2911 
pounds. At 93^ per bushel (60 pounds), how much did he 
receive for the three loads? 

23. How many acres of land are there in a rectangular 
farm ^ of a mile long and -f of a mile wide? (1 square 
mile = 640 acres.) 

24. Eeduce ft"*"!^ to a simple fraction. 

26. The sum of two numbers is 15|, and one of them is 
9^. Find the other number. 

26. If 3 be added to both terms of the fraction ^, will 
the value be increased or diminished, and how much? 

27. Make and solve a problem to illustrate reduction 
descending; one to illustrate reduction ascending. 

28. How is the value of a fraction changed by increasing 
its denominator? Why? 

29. Add ^ hours, 20f minutes, and 49.2 seconds. Ex- 
press the answer in minutes and seconds. 

30. What fractional part of 31^ is 12f ? 

31. In a hotel the weekly wages of the clerk are f 15, of 
the cook 9 7.50, of the porter $ 9, of the waiter $ 3, of the 
hostler 9 6, and of the errand boy $ 4. Eind the average 
wages paid. 

82. A man was bom May 24, 1832. What is his age 
to-day? 

33. A grocer's bill for $ 84.36 is paid 8 months 15 days 
after it becomes due, with interest at 5%. How much is 
paid? 

34. Find the cost of 7 lb. 11 oz. of cheese at 13^ per 
pound. 
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S5. Find the cost of digging a cellar 30 feet long^ 15 feet 
wide, and 6 feet deep, at 30^ per cubic yard. 

36. John Smith bought of Clark and JoneSi 

4 lb. 13 oz. beefsteak @ 21^ per lb. 
12 lb. of bacon @ 12^^. 

Make a properly receipted bill of the aboye, dated at the 
time and place of this lesson. 

37. Find the cost o 2316 pounds of coal at $ 6.75 per ton. 

38. Write 1249 in 1 oman notation. 

39. Given the dividand 807 and the quotient 34^, find 
the divisor. 

40. What win it cost to fill a jug, which contains 2310 
cubic inches, with vinegar at 7 cents a quart? 

(lgal = 231cu.m.) 

41. Mrs. C. B. Jones bought of Cole, Steele, & Co., of 
Indianapolis, as follows: Kov. 12, 1904, 23 yards of muslin 
@ l^^'y 46 yards of sheeting @ 12^^ ; Dec. 7, 12 yards 
of silk @ f 1.62^^; 8 handkerchiefs @ 46^; 2 pairs kid 
gloves @ 9 1.37^ ; 6 neckties @ 76^. Make out and receipt 
the above bill. 

42. If a boy bought | of a bushel of nuts for $2.00, and 
sold them for 12^ a quart, what was his gain ? • 

43. Eeduce -^ of an inch to the fraction of a rod. 

44. Eeduce 36 quarts to the fraction of a barrel (31)^ 
gal.). 

3460 cubic feet to cubic yards. 

45. Put the following in the proper form of a bill, find 
the amount of the bill, and receipt it : 

David Wilson bought of Harry Lloyd, June 10, 1904, 
7 pounds of oatmeal at 6ff a pound; 10 pounds of sugar at 
7^^ a pound; 14 pounds of ham at 13^^ a pound; 3 brooms 
at $2,25 a dozen. 
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46. A family uses 2 quarts of milk a day. At 24/ a 
galloiii what does the milk cost for May and June ? 

47. From March 3d to Sept. 19th is how many days? 
Do you include one of the days mentioned, or both of them, 
or neither of them ? 

48. How many minutes from 8.10 a.m. to 9.25 p.m. 

49. Subtract 40 rd. 3 yd. 2 ft. from 81 rd. 1 yd., and 
multiply the remainder by 10. Work by compound sub- 
traction and multiplication, and get an answer that contains 
no fraction. 

50. Draw and divide a figure so as to show how many 
square feet in a rectangle that is 5 feet long and 3 feet 
wide. Draw and divide a figure so as to show how many 
square inches in a surface that is 4 inches square. These 
drawings are to be free-hand, and made with your pen. 

61. Eeduce 7 months and 15 days to the decimal of a 
year (360 days). 

52. Eeduce .32175 of 1 ton to whole numbers of lower 
denominations. 

53. If the perimeter of a square is 10 rods, what is the 
area? 

Find the area of a field, whose parallel sides measure 
20 and 30 rods, respectively, the perpendicular distance 
between them being 15 rods. 

64. Bought 5 bushels of berries for $ 5 and sold them at 
$ .20 a quart; How much did I gain ? 

55. From a tract of land 15 rods square I sold 65 square 
rods. What was the value of the remainder at $ 20 an acre ? 

56. What is the cost of fencing a lot 9 rods square at 
i.l2afoot? 
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57. How many square yards are there in the walls of a 
room 20 feet long^ 18 feet wide^ and 9 feet high ? 

65. What must I pay for the laying of a sidewalk 6 rods 
long and 5 feet wide at $ .45 a square yard? 

69. How much will it cost to plaster a room 18 feet long, 
15 feet wide, and 9 feet high, at $ .17 a square yard, deduct- 
ing 108 square feet for doors and windows ? 

60. Mr. Thompson has a field, around which he wishes to 
build a tight board fence. The field is 50 rods long and 45 
rods wide. The fence is to be 4^ feet high. At 3^p a square 
foot, what will be the cost of the fence ? 

61. A man having $100 went to market. He sold 10 
bushels of potatoes at 80^ per bushel, 2 tons of hay at 
9 15 per ton, and 25 bushels of oats at 45^ per bushel. He 
bought 15 barrels of flour at $ 4.50 per barrel, and 12 yards 
of broadcloth at $ 4.75 per yard. How much money did he 
have left? 

62. Cost of a pile of wood 10 feet long, 4 feet wide, and 
4^ feet high, at $ 7.50 a cord ? 

I wish to pile 60 cords of wood in such a manner that it 
will be 4 feet wide and 6 feet high. How long must it be ? 

63. Find the interest of $263.75 for 1 year, 3 months, 
20 days, at 6%. 

64. At $ 17.625 a ton, how many tons of hay can be pur- 
oihased for $ 95 ? 

66. Mr. Ames owns ^ of an acre of land. Mr. Jones 
•wns f as much, which is f of what Mr. Brown owns. 
What part of an acre does Mr. Brown own? 

66. Four men built a bam. A worked 2 days ; B, 6 days ; 
C, 8 days; and D, 12 days. They received $84 What 
was each man's share? 
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•7. Amanhas 7681iens^wliioh is^-niorethaiihehadlast' 
year. How many had he then ? 

68. Two trains are 87-^ miles apart and running toward 
each other, one at the rate of 50f miles an hour, and the 
other at the rate of 20^ miles an hour. How far apart will 
they be in half an hour ? 

69. If 35 men earn $ 87.50 in 1 day, how much will 50 
men earn in 10 days ? 

70. Multiply 9008 by 7080, and divide the product by 

eoo. 

71. What is the difference between 69 x 58.8 and 291 -^ 
0.97? 

72. Find 6^% of 19,712 miles. 

62^% of 2768 yards. 
9^% of 11,223,344 pounds. 

78. YHiat is the interest of $ 150 for 2 yr. 8 mo. 15 da*^ 

at 6% per annum. 

74. Add : 25,037.45 ; 8,712.23 ; 9050.37 ; 815.25; 91,017.16 ; 
419.19; 2035.75; 15,025.55; 7079.13; 14026.27. 

75. Add : 87.27 ; 43.75 ; 72.60 ; 39.75 ; 64.04 ; 58.94 ; 95.83 ; 
26.37 ; 75.96 ; 50.83 ; 39.49 ; 97.08 ; 62.62. 

76. A lot of land containing 5250 square feet is 125 feet 
long. What is the perimeter ? 

77. A man spent -^ of his money for a house, -^ for 
furniture, -^ for horses, and J to build a church. What 
part of his money had he left ? 

78. Bought 10,752 cubic feet of wood at 98^ a cord. 
What did it all cost? 



78. Change " ^^* to a simple fraction. 
88. 9f times ^ of 56f is how much? 
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81. What is the cost of digging a cellar 27 feet square 
and 9 feet deep at 26^ a cubic yard. 

82. How many yards of fence will be needed to enclose 
the plot of ground shown in the following diagram ? 
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83. The above field was originally a rectangle, but the 
owner sold one piece 5 rods by 3 rods, and a second piece 3 
rods by 7 rods. How many square rods did it contain at 
first ? What is its present area ? 

84. Calculate the number 
of square yards in the field 
shown in the accompanying 
diagram. 

86. A man buys a piece of 
ground 300 feet long, 160 feet 
wide. He builds a house, 50 feet by 30 feet, and a shed 12 
feet by 13 feet. How many square feet will he haye left 
for a garden ? 
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86. The owner of a piece of ground 250 feet long, 200 feet 
wide, takes 10 feet from each side to make a gravel walk, 
and uses the remainder for a garden. Give the dimensions 
of the garden and its area in square feet? How many 
square feet in the whole piece of ground? How many 
square feet are taken up by the walk ? 

87. How many square feet of flagging would be required 
for a sidewalk 10 feet wide outside a lot 250 feet long, 200 
feet wide ? 




88. If a piece of carpet is 27 inches wide, and contains 
48 square yards, how long is it ? 

89. I have bought 24 yards of dress goods, 27 inches 
wide. How many square yards does the piece contain ? 

How many yards of lining 32 inches wide will contain 
the same number of square yards ? 



fyd. 



24 yardg long. 
18 sq. yd. 



? yards long. 
18 sq. yd. 



*yd. 



. . sq. 
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TABLES 

LINEAR MEASURE 

12 inches (in.) = 1 foot ft. 

3 feet = 1 yard yd. 

6J yards, or 16J feet . . . = 1 rod rd. 

40 rods ....... = 1 furlong fur. 

820 rods = 1 mile mi. 

1 mi. = 320 rd. « 1760 yd. « 6280 ft. = 63,360 in. 

A handf used in measuring the height of horses, = 4 in. A knot^ used 
in measuring distances at sea, = 1.15 mi. A fathom^ used in measuring 
the depth of the sea, = 6 ft. 

SQUARE MEASURE 

144 square inches (sq. in.) . . = 1 square foot . 

9 square feet =1 square yard . 

30 J sq. yd., or 272 J sq. ft. . . = 1 square rod . 

160 square rods = 1 acre . . . 

640 acres =1 square mile . 

1 A. « 100 sq. rd. = 4840 sq. yd. = 43,560 sq. ft. 
A Section of land is a square mile. 

Hoofing, flooring, and slating are often estimated by the square^ 
-which contains 100 square feet. 

SURVETORS' MEASURE 

In measuring land, surveyors use a chain (ch.) which contains 100 
links (1.) and is 4 rods long. Since the chain is 4 rods long, a square 
chain contains 16 sq. rd., and 10 sq. ch. = 160 sq. rd., or 1 acre. 

CUBIC MEASURE 

1728 cubic inches (cu. in.) . . = 1 cubic foot . . . cu. ft. 

27 cubic feet = 1 cuoic yard . . . cu. yd. 

128 cubic feet = 1 cord cd. 

16 cubic feet = 1 cord ft cd. ft. 

8 cord feet . . . . . . = 1 cord cd. 

Note. — In computing the contents of an enclosing wall, masons and 
brick-layers regard it as one straight wall witose length is the distance 
around it on the outside. Corners are thus measured twice. 

A perch of stone or masonry is lOJ ft. long, \\ ft. thick, and 1 ft- 
high, and contains 24| cu. ft. 



MEASURES OF CAPACITY 
Liquid Mbasu&b Dbt Measure 

4 gills = 1 pint . . . pt. 2 pints = 1 quart . . 
2 pints = 1 quart . . , qt. 8 quarts = 1 peck . . 
4 quarts = 1 gallon . . gal. 4 pecks = 1 bushel . . 

The standard gallon contains 231 cubic inches. 
The standard bushel contains 2150.42 cubic inches. 



pk. 
bo. 



The capacity of cisterns, reservoirs, etc., is often expressed in barrels 
(bbl.) of 31 i gallons each, or in hogsheads (hhd.) of 63 gallons each. In 
commerce, these vary in size. 

AVOIRDUPOIS W£IGHT 

16 ounces (oz.) . . . = 1 pound lb. 

100 pounds = 1 hundredweight. . cwt. 

2000 pounds = 1 ton T. 

One pound Avoirdupois = 7000 grains. 

The long ton of 2240 pounds is used in the United States Custom Houses 
and in weighing coal and iron at the mines. 




1 bushel of wheat . 
1 bushel of com . 
1 bushel of oats . 
1 bushel of barley . 



STANDARD WEIGHTS 

.-=60 lb. 
. = 66 lb. 
. = 82 lb. 



. = 48 lb. 



1 bushel of potatoes. 
1 barrel of flour . . 
1 barrel of pork . . 
1 keg of nails . . . 



= 601b. 

= 196 lb. 
. = 200 lb. 
, = 100 lb. 



TROT WEIGHT 

24 grains (gr.) . . . . = 1 pennyweight 
20 pennyweights . . . . = 1 ounce . . . 
12 ounces = 1 pound • . 

One pound Troy = 5760 grains. 



pwt 

oz. 

lb. 



APOTHECARIES' WEIGHT 

60 grains (gr.) . . . . = 1 dram . . . dr., or 3 

8 drams = 1 ounce . . . oz., or 

12 ounces = 1 pound . . . lb., or 

One pound Apothecaries' weight = 57G0 grains. 



BRITISH OR STERLING MONET 

4 farthings = 1 penny d. 

12 pence = 1 shilling . ...... 

20 shillings =1 pound £. 

6 shillings = 1 crown. 



The value of £ 1 is $ 4.8fl65 in U 

The unit of French money is 1 franc, 
Qerman money is 1 mark, which is 23.85 




